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Description

[0001] This application claims priority to Chinese Patent Application No.201710314120.2, filed with the Chinese Patent
Office on May 5, 2017 and entitled "POWER HEADROOM TRANSMISSION METHOD AND DEVICE", which is incor-
porated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the field of communications technologies, and in particular, to a power
headroom transmission method and a device.

BACKGROUND

[0003] Both an orthogonal frequency division multiplexing (Orthogonal Frequency Division Multiplexing, OFDM) wave-
form and a discrete Fourier transform spread orthogonal frequency division multiplexing (Discrete Fourier Transform
spread OFDM, DFT-S-OFDM) waveform are typical waveforms in wireless communications. The OFDM waveform can
be used to provide a higher capacity in a scenario in which a signal-to-noise ratio is high, and is applicable to a cell
center user. In contrast, the DFT-S-OFDM waveform characterized by a relatively low peak-to-average power ratio (Peak
to Average Power Ratio, PAPR) can be used to provide a wider coverage area, and is applicable to a cell edge user
with limited coverage.

[0004] Currently, the new generation wireless communication (New Radio, NR) standard of the 3rd Generation Part-
nership Project (3rd Generation Partnership Project, 3GPP) stipulates that both the OFDM waveform and the DFT-S-
OFDM waveform are used in an uplink for data transmission. Correspondingly, a terminal device needs to support both
the OFDM waveform and the DFT-S-OFDM waveform, and a network device needs to obtain power headroom (Power
Headroom, PH) information of the terminal device when data is transmitted by using the OFDM waveform and obtain
PH information of the terminal device when data is transmitted by using the DFT-S-OFDM waveform, so that the network
device implements resource scheduling and power control for the terminal device based on the two types of PH infor-
mation. PH is defined as a difference between a maximum transmit power of the terminal device and a calculated
configuration transmit power of the terminal device.

[0005] However, in a scenario in which both the OFDM waveform and the DFT-S-OFDM waveform are used in the
uplink for data transmission, currently there is no method for obtaining the two types of PH information by the network
device.

SUMMARY

[0006] Embodiments of this application provide a power headroom transmission method and a device, so that in a
scenario in which both an OFDM waveform and a DFT-S-OFDM waveform are used in an uplink for data transmission,
for each waveform, a network device can obtain PH information of a terminal device when data is transmitted by using
the waveform.

[0007] To achieve the foregoing objective, the following technical solutions are used in the embodiments of this ap-
plication.

[0008] According to a first aspect, a power headroom transmission method is provided, and is applied to a terminal
device that supports use of a first waveform and a second waveform for data transmission, where a type of the first
waveform is different from that of the second waveform. The transmission method is: determining, by the terminal device,
first power headroom information and Ay, where the first power headroom information is used to indicate power headroom
of the terminal device when data is transmitted by using the first waveform, Ay, is a difference between a first maximum
power and a second maximum power, the first maximum power is a maximum power of the terminal device when data
is transmitted by using the first waveform, and the second maximum power is a maximum power of the terminal device
when data is transmitted by using the second waveform; and sending, by the terminal device, the first power headroom
information and Ay, to a network device.

[0009] There is a difference between the first maximum power and the second maximum power. After the terminal
device sends the first power headroom information and Ay, to the network device, the network device may calculate
second power headroom information based on Ay, the first power headroom information, and another related parameter,
to implement scheduling performed by the network device on the terminal device. The terminal device determines and
reports only the first power headroom information and Ay, so that overheads of communications signaling between the
terminal device and the network device are reduced.

[0010] Optionally, in a possible implementation of this application, Ay is pre-configured, or is calculated by the terminal
device based on the first maximum power and the second maximum power. If Ay, is calculated by the terminal device
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based on the first maximum power and the second maximum power, the terminal device further sends A, to the network
device.

[0011] Optionally, in another possible implementation of this application, when an uplink channel of the terminal device
is transmitted without using the first waveform, if the uplink channel of the terminal device is transmitted by using the
second waveform, the terminal device calculates the first power headroom information based on a scheduling parameter
in case of the uplink channel of the terminal device is transmitted by using the second waveform.

[0012] The uplink channel in the embodiments of this application may be a physical uplink shared channel (Physical
Uplink Shared Channel, PUSCH), a physical uplink control channel (Physical Uplink Control Channel, PUCCH), an NR-
PUSCH, or an NR-PUCCH. The NR-PUSCH represents a PUSCH in an NR system, and the NR-PUCCH represents a
PUCCH in the NR system.

[0013] Optionally,inanother possibleimplementation of this application, if the first waveform supports spectrum shaping
(Spectrum Shaping, SS), the terminal device further sends first power difference information corresponding to the first
waveform to the network device, where a first power difference corresponding to the first waveform is a difference
between a maximum transmit power of the terminal device when the first waveform is modulated by using a first modulation
scheme to which SS is added and a maximum transmit power of the terminal device when the first waveform is modulated
by using a second modulation scheme; or the terminal device further sends an additional power corresponding to the
first waveform to the network device, where the additional power corresponding to the first waveform is a difference
between a maximum transmit power of the terminal device when the first waveform is modulated by using a first modulation
scheme to which SS is added and a maximum transmit power of the terminal device when the first waveform is modulated
by using a first modulation scheme to which SS is not added; or if the second waveform supports spectrum shaping SS,
the terminal device further sends first power difference information corresponding to the second waveform to the network
device, where a first power difference corresponding to the second waveform is a difference between a maximum transmit
power of the terminal device when the second waveform is modulated by using a first modulation scheme to which SS
is added and a maximum transmit power of the terminal device when the second waveform is modulated by using a
second modulation scheme; or the terminal device further sends an additional power corresponding to the second
waveform to the network device, where the additional power corresponding to the second waveform is a difference
between a maximum transmit power of the terminal device when the second waveform is modulated by using a first
modulation scheme to which SS is added and a maximum transmit power of the terminal device when the second
waveform is modulated by using a first modulation scheme to which SS is not added.

[0014] Accordingtoasecond aspect, aterminal device is provided. The terminal device supports use of a first waveform
and a second waveform for data transmission, a type of the first waveform is different from that of the second waveform,
and the terminal device includes a processing unit and a sending unit.

[0015] Functions implemented by the unit modules provided in this application are specifically as follows.

[0016] The processing unit is configured to determine first power headroom information and Ay, where the first power
headroom information is used to indicate power headroom of the terminal device when data is transmitted by using the
first waveform, Ay, is a difference between a first maximum power and a second maximum power, the first maximum
power is a maximum power of the terminal device when data is transmitted by using the first waveform, and the second
maximum power is a maximum power of the terminal device when data is transmitted by using the second waveform;
and the sending unit is configured to send, to a network device, the first power headroom information and Ay, that are
determined by the processing unit.

[0017] Optionally, in a possible implementation of this application, Ay, is pre-configured, or is calculated by the terminal
device based on the first maximum power and the second maximum power. If Ay, is calculated by the terminal device
based on the first maximum power and the second maximum power, the sending unit is further configured to send Ay,
to the network device.

[0018] Optionally, in another possible implementation of this application, when an uplink channel of the terminal device
is transmitted without using the first waveform, the processing unit is specifically configured to: if the uplink channel of
the terminal device is transmitted by using the second waveform, calculate the first power headroom information based
on ascheduling parameter in case of the uplink channel of the terminal device is transmitted by using the second waveform.
[0019] Optionally,inanother possible implementation of this application, if the first waveform supports spectrum shaping
SS, the sending unit is further configured to: send first power difference information corresponding to the first waveform
to the network device, where a first power difference corresponding to the first waveform is a difference between a
maximum transmit power of the terminal device when the first waveform is modulated by using a first modulation scheme
to which SS is added and a maximum transmit power of the terminal device when the first waveform is modulated by
using a second modulation scheme; or send an additional power corresponding to the first waveform to the network
device, where the additional power corresponding to the first waveform is a difference between a maximum transmit
power of the terminal device when the first waveform is modulated by using a first modulation scheme to which SS is
added and a maximum transmit power of the terminal device when the first waveform is modulated by using a first
modulation scheme to which SS is not added; or if the second waveform supports spectrum shaping SS, the sending
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unit is further configured to: send first power difference information corresponding to the second waveform to the network
device, where a first power difference corresponding to the second waveform is a difference between a maximum transmit
power of the terminal device when the second waveform is modulated by using a first modulation scheme to which SS
is added and a maximum transmit power of the terminal device when the second waveform is modulated by using a
second modulation scheme; or send an additional power corresponding to the second waveform to the network device,
where the additional power corresponding to the second waveform is a difference between a maximum transmit power
of the terminal device when the second waveform is modulated by using a first modulation scheme to which SS is added
and a maximum transmit power of the terminal device when the second waveform is modulated by using a first modulation
scheme to which SS is not added.

[0020] Under action of SS, a maximum power of the terminal device additionally increases. When a waveform supports
SS, the terminal device further sends first power difference information corresponding to the waveform or an additional
power corresponding to the waveform to the network device, so that the network device can schedule a resource for
the terminal device more accurately and sufficiently.

[0021] For specific descriptions of the second aspect and various implementations of the second aspect in this appli-
cation, refer to detailed descriptions of the first aspect and various implementations of the first aspect. In addition, for
beneficial effects of the second aspect and various implementations of the second aspect, refer to analysis of the
beneficial effects of the first aspect and various implementations of the first aspect. Details are not described herein again.
[0022] According to a third aspect, a power headroom transmission method is provided, and is applied to a terminal
device that supports use of a first waveform and a second waveform for data transmission, where a type of the first
waveform is different from that of the second waveform. The transmission method includes: after determining first power
headroom information and second power headroom information, sending, by the terminal device, the first power head-
room information and the second power headroom information to a network device, where the first power headroom
information is used to indicate power headroom of the terminal device when data is transmitted by using the first waveform,
and the second power headroom information is used to indicate power headroom of the terminal device when data is
transmitted by using the second signal.

[0023] The terminal device in this embodiment may directly send the first power headroom information and the second
power headroom information to the network device. In this way, the network device can directly utilize the first power
headroom information and the second power headroom information that are received by the network device, to implement
resource scheduling for the terminal device.

[0024] Optionally, in a possible implementation of this application, a method for sending, by the terminal device, the
first power headroom information and the second power headroom information to the network device is: sending, by the
terminal device, both the first power headroom information and the second power headroom information to the network
device, where the first power headroom information is a value of first power headroom, the second power headroom
information is a value of second power headroom or is a power headroom difference, and the power headroom difference
is a difference between the second power headroom and the first power headroom.

[0025] In a scenario in which the terminal device sends both the first power headroom information and the second
power headroom information to the network device, the second power headroom information may be the value of the
second power headroom or may be the power headroom difference. A quantity of bits occupied by the power headroom
difference is less than a quantity of bits occupied by the value of the second power headroom, and therefore overheads
of signaling between the terminal device and the network device can be reduced.

[0026] Optionally, in another possible implementation of this application, a method for sending, by the terminal device,
the first power headroom information and the second power headroom information to the network device is: when a first
preset report condition is satisfied, sending, by the terminal device, target power headroom information to the network
device, where the first preset report condition is that reporting of the target power headroom information is triggered
when a first timer exceeds first preset duration, and the target power headroom information is the first power headroom
information or the second power headroom information; and when a second preset report condition is satisfied, sending,
by the terminal device, the first power headroom information and the second power headroom information to the network
device, where the second preset report condition is that reporting of the first power headroom information and the second
power headroom information is triggered when a second timer exceeds second preset duration, and the second timer
coexists with the first timer; or when a third preset report condition is satisfied, sending, by the terminal device, target
power headroom information to the network device, where the third preset report condition is that reporting of the target
power headroom information is triggered when a change amount of a path loss relative to a path loss corresponding to
previous reporting of power headroom information is greater than or equal to a first preset threshold, and the target
power headroom information is the first power headroom information or the second power headroom information; and
when a fourth preset report condition is satisfied, sending, by the terminal device, the first power headroom information
and the second power headroom information to the network device, where the fourth preset report condition is that
reporting of the first power headroom information and the second power headroom information is triggered when the
change amount of the path loss relative to the path loss corresponding to the previous reporting of power headroom
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information is greater than or equal to a second preset threshold; or when a fifth preset report condition is satisfied,
sending, by the terminal device, target power headroom information to the network device, where the fifth preset report
condition is that reporting of the target power headroom information is triggered when a quantity of to-be-stuffed bits of
a transmission resource is greater than or equal to a third preset threshold, and the target power headroom information
is the first power headroom information or the second power headroom information; and when a sixth preset report
condition is satisfied, sending, by the terminal device, the first power headroom information and the second power
headroom information to the network device, where the sixth preset report condition is that reporting of the first power
headroom information and the second power headroom information is triggered when the quantity of the to-be-stuffed
bits of the transmission resource is greater than or equal to a fourth preset threshold.

[0027] Optionally, in another possible implementation of this application, a method for sending, by the terminal device,
the first power headroom information and the second power headroom information to the network device is: receiving
configuration information sent by the network device, where the configuration information is used to instruct to report
the first power headroom information and the second power headroom information within a preset time period; and
sending, by the terminal device, the first power headroom information and the second power headroom information to
the radio access network device within the preset time period based on the configuration information.

[0028] The terminal device may send at least one of the first power headroom information and the second power
headroom information to the network device under different conditions.

[0029] Optionally, in another possible implementation of this application, when an uplink channel of the terminal device
is transmitted without using the first waveform, if the uplink channel of the terminal device is transmitted by using the
second waveform, the terminal device calculates the first power headroom information based on a scheduling parameter
in case of the uplink channel of the terminal device is transmitted by using the second waveform.

[0030] Herein, the uplink channel of the terminal device is the same as the uplink channel of the terminal device in
the first aspect.

[0031] Optionally,inanother possibleimplementation of this application, if the first waveform supports spectrum shaping
SS, the terminal device further sends first power difference information corresponding to the first waveform to the network
device, where a first power difference corresponding to the first waveform is a difference between a maximum transmit
power of the terminal device when the first waveform is modulated by using a first modulation scheme to which SS is
added and a maximum transmit power of the terminal device when the first waveform is modulated by using a second
modulation scheme; or the terminal device further sends an additional power corresponding to the first waveform to the
network device, where the additional power corresponding to the first waveform is a difference between a maximum
transmit power of the terminal device when the first waveform is modulated by using a first modulation scheme to which
SS is added and a maximum transmit power of the terminal device when the first waveform is modulated by using a first
modulation scheme to which SS is not added; or if the second waveform supports spectrum shaping SS, the terminal
device further sends first power difference information corresponding to the second waveform to the network device,
where a first power difference corresponding to the second waveform is a difference between a maximum transmit power
of the terminal device when the second waveform is modulated by using a first modulation scheme to which SS is added
and a maximum transmit power of the terminal device when the second waveform is modulated by using a second
modulation scheme; or the terminal device further sends an additional power corresponding to the second waveform to
the network device, where the additional power corresponding to the second waveformis a difference between a maximum
transmit power of the terminal device when the second waveform is modulated by using a first modulation scheme to
which SS is added and a maximum transmit power of the terminal device when the second waveform is modulated by
using a first modulation scheme to which SS is not added.

[0032] Under action of SS, a maximum power of the terminal device additionally increases. When a waveform supports
SS, the terminal device further sends first power difference information corresponding to the waveform or an additional
power corresponding to the waveform to the network device, so that the network device can schedule a resource for
the terminal device more accurately and sufficiently.

[0033] According to a fourth aspect, a terminal device is provided. The terminal device supports use of a first waveform
and a second waveform for data transmission, a type of the first waveform is different from that of the second waveform,
and the terminal device includes a processing unit and a sending unit.

[0034] Functions implemented by the unit modules provided in this application are specifically as follows.

[0035] The processing unitis configured to determine first power headroom information and second power headroom
information, where the first power headroom information is used to indicate power headroom of the terminal device when
data is transmitted by using the first waveform, and the second power headroom information is used to indicate power
headroom of the terminal device when data is transmitted by using the second signal; and the sending unit is configured
to send, to a network device, the first power headroom information and the second power headroom information that
are determined by the processing unit.

[0036] Optionally, in a possible implementation of this application, the sending unit is specifically configured to: send
both the first power headroom information and the second power headroom information to the network device, where
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the first power headroom information is a value of first power headroom, the second power headroom information is a
value of second power headroom or is a power headroom difference, and the power headroom difference is a difference
between the second power headroom and the first power headroom; or when a first preset report condition is satisfied,
send target power headroom information to the network device, where the first preset report condition is that reporting
of the target power headroom information is triggered when a first timer exceeds first preset duration, and the target
power headroom information is the first power headroom information or the second power headroom information; and
when a second preset report condition is satisfied, send the first power headroom information and the second power
headroom information to the network device, where the second preset report condition is that reporting of the first power
headroom information and the second power headroom information is triggered when a second timer exceeds second
preset duration, and the second timer coexists with the first timer; or when a third preset report condition is satisfied,
send target power headroom information to the network device, where the third preset report condition is that reporting
of the target power headroom information is triggered when a change amount of a path loss relative to a path loss
corresponding to previous reporting of power headroom information is greater than or equal to a first preset threshold,
and the target power headroom information is the first power headroom information or the second power headroom
information; and when a fourth preset report condition is satisfied, send the first power headroom information and the
second power headroom information to the network device, where the fourth preset report condition is that reporting of
the first power headroom information and the second power headroom information is triggered when the change amount
of the path loss relative to the path loss corresponding to the previous reporting of power headroom information is greater
than or equal to a second preset threshold; or when a fifth preset report condition is satisfied, send target power headroom
information to the network device, where the fifth preset report condition is that reporting of the target power headroom
information is triggered when a quantity of to-be-stuffed bits of a transmission resource is greater than or equal to a third
preset threshold, and the target power headroom information is the first power headroom information or the second
power headroom information; and when a sixth preset report condition is satisfied, send the first power headroom
information and the second power headroom information to the network device, where the sixth preset report condition
is that reporting of the first power headroom information and the second power headroom information is triggered when
the quantity of the to-be-stuffed bits of the transmission resource is greater than or equal to a fourth preset threshold.
[0037] Optionally, in another possible implementation of this application, the terminal device provided in this embod-
iment of this application further includes a receiving unit. The receiving unit is configured to receive configuration infor-
mation sent by the network device, where the configuration information is used to instruct to report the first power
headroom information and the second power headroom information within a preset time period. Correspondingly, the
sending unit is specifically configured to send the first power headroom information and the second power headroom
information to the radio access network device within the preset time period based on the configuration information
received by the receiving unit.

[0038] Optionally, in another possible implementation of this application, when an uplink channel of the terminal device
is transmitted without using the first waveform, the processing unit is specifically configured to: if the uplink channel of
the terminal device is transmitted by using the second waveform, calculate the first power headroom information based
on ascheduling parameter in case ofthe uplink channel of the terminal device is transmitted by using the second waveform.
[0039] Optionally,inanother possibleimplementation of this application, if the first waveform supports spectrum shaping
SS, the sending unit is further configured to: send first power difference information corresponding to the first waveform
to the network device, where a first power difference corresponding to the first waveform is a difference between a
maximum transmit power of the terminal device when the first waveform is modulated by using a first modulation scheme
to which SS is added and a maximum transmit power of the terminal device when the first waveform is modulated by
using a second modulation scheme; or send an additional power corresponding to the first waveform to the network
device, where the additional power corresponding to the first waveform is a difference between a maximum transmit
power of the terminal device when the first waveform is modulated by using a first modulation scheme to which SS is
added and a maximum transmit power of the terminal device when the first waveform is modulated by using a first
modulation scheme to which SS is not added; or if the second waveform supports spectrum shaping SS, the sending
unit is further configured to: send first power difference information corresponding to the second waveform to the network
device, where a first power difference corresponding to the second waveform is a difference between a maximum transmit
power of the terminal device when the second waveform is modulated by using a first modulation scheme to which SS
is added and a maximum transmit power of the terminal device when the second waveform is modulated by using a
second modulation scheme; or send an additional power corresponding to the second waveform to the network device,
where the additional power corresponding to the second waveform is a difference between a maximum transmit power
of the terminal device when the second waveform is modulated by using a first modulation scheme to which SS is added
and a maximum transmit power of the terminal device when the second waveform is modulated by using a first modulation
scheme to which SS is not added.

[0040] For specific descriptions of the fourth aspect and various implementations of the fourth aspectin this application,
refer to detailed descriptions of the third aspect and various implementations of the third aspect. In addition, for beneficial
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effects of the fourth aspect and various implementations of the fourth aspect, refer to analysis of the beneficial effects
of the third aspect and various implementations of the third aspect. Details are not described herein again.

[0041] According to a fifth aspect, a terminal device is provided. The terminal device includes a processor, a memory,
and a communications interface. The memory is configured to store computer program code, where the computer
program code includes an instruction, and the processor, the communications interface, and the memory are connected
through a bus. When the terminal device runs, the processor executes the instruction stored in the memory, so that the
terminal device performs the power headroom transmission method according to the first aspect and various possible
implementations of the first aspect, or performs the power headroom transmission method according to the third aspect
and various possible implementations of the third aspect.

[0042] According to a sixth aspect, a computer readable storage medium is further provided, where the computer
readable storage medium stores an instruction. When the instruction is run on a terminal device, the terminal device is
enabled to perform the power headroom transmission method according to the first aspect and various possible imple-
mentations of the first aspect, or perform the power headroom transmission method according to the third aspect and
various possible implementations of the third aspect.

[0043] According to a seventh aspect, a computer program product including an instruction is further provided. When
the computer program product is run on a terminal device, the terminal device is enabled to perform the power headroom
transmission method according to the first aspect and various possible implementations of the first aspect, or perform
the power headroom transmission method according to the third aspect and various possible implementations of the
third aspect.

[0044] In this application, a name of the foregoing terminal device does not constitute any limitation on a device or a
functional module. In actual implementation, these devices or functional modules may have other names. Each device
or functional module falls within the scope defined by the claims and their equivalent technologies in this application,
provided that a function of the device or functional module is similar to that described in this application.

[0045] For specific descriptions of the fifth aspect, the sixth aspect, the seventh aspect, and various implementations
of the fifth aspect, the sixth aspect, and the seventh aspect in this application, refer to detailed descriptions of the first
aspect and various implementations of the first aspect, or refer to detailed descriptions of the third aspect and various
implementations of the third aspect. In addition, for beneficial effects of the fifth aspect, the sixth aspect, the seventh
aspect, and various implementations of the fifth aspect, the sixth aspect, and the seventh aspect, refer to analysis of
the beneficial effects of the first aspect and various implementations of the first aspect, or refer to analysis of the beneficial
effects of the third aspect and various implementations of the third aspect. Details are not described herein again.
[0046] According to an eighth aspect, a power headroom transmission method is provided. The transmission method
includes: obtaining, by a network device, first power headroom information, Ay, and a second power difference, where
the first power headroom information is used to indicate power headroom of a terminal device when data is transmitted
by using a first waveform, Ay, is equal to a difference between a first maximum power and a second maximum power,
the first maximum power is a maximum power of the terminal device when data is transmitted by using the first waveform,
the second maximum power is a maximum power of the terminal device when data is transmitted by using a second
waveform, a type of the first waveform is different from that of the second waveform, the second power difference is a
difference between a first configuration transmit power and a second configuration transmit power, the first configuration
transmit power is a power configured by the network device for the terminal device when a physical uplink shared channel
PUSCH is transmitted by using the first waveform, and the second configuration transmit power is a power configured
by the network device for the terminal device when the PUSCH is transmitted by using the second waveform; calculating,
by the network device, second power headroom information based on the first power headroom information, Ay, and
the second power difference, where the second power headroom information is used to indicate power headroom of the
terminal device when data is transmitted by using the second waveform; and performing, by the network device, sched-
uling on the terminal device based on the first power headroom information and the second power headroom information.
[0047] In the case of the first power headroom information, Ay, and the second power difference are obtained, the
network device can calculate the second power headroom information. In this way, the network device can implement
resource scheduling for the terminal device based on the first power headroom information and the second power
headroom information.

[0048] Optionally, in a possible implementation of this application, a method for obtaining, by the network device, the
first power headroom information is: receiving, by the network device, the first power headroom information sent by the
terminal device. A method for obtaining, by the network device, Ay, is: receiving, by the network device, A, sent by the
terminal device, or obtaining preset Ay,.

[0049] Optionally,inanother possibleimplementation of this application, if the first waveform supports spectrum shaping
SS, the network device further receives first power difference information that is corresponding to the first waveform and
that is sent by the terminal device, where a first power difference corresponding to the first waveform is a difference
between a maximum transmit power of the terminal device when the first waveform is modulated by using a first modulation
scheme to which SS is added and a maximum transmit power of the terminal device when the first waveform is modulated
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by using a second modulation scheme; or the network device further receives an additional power that is corresponding
to the first waveform and that is sent by the terminal device, where the additional power corresponding to the first
waveform is a difference between a maximum transmit power of the terminal device when the first waveform is modulated
by using a first modulation scheme to which SS is added and a maximum transmit power of the terminal device when
the first waveform is modulated by using a first modulation scheme to which SS is not added. If the second waveform
supports spectrum shaping SS, the network device further receives first power difference information that is corresponding
to the second waveform and that is sent by the terminal device, where a first power difference corresponding to the
second waveform is a difference between a maximum transmit power of the terminal device when the second waveform
is modulated by using a first modulation scheme to which SS is added and a maximum transmit power of the terminal
device when the second waveform is modulated by using a second modulation scheme; or the network device further
receives an additional power that is corresponding to the second waveform and that is sent by the terminal device, where
the additional power corresponding to the second waveform is a difference between a maximum transmit power of the
terminal device when the second waveform is modulated by using a first modulation scheme to which SS is added and
a maximum transmit power of the terminal device when the second waveform is modulated by using a first modulation
scheme to which SS is not added. Correspondingly, if the first waveform supports SS, a method for performing, by the
network device, scheduling on the terminal device based on the first power headroom information and the second power
headroom information is: performing, by the network device, scheduling on the terminal device based on the first power
headroom information, the second power headroom information, and the first power difference information corresponding
to the first waveform; or performing, by the network device, scheduling on the terminal device based on the first power
headroom information, the second power headroom information, and the additional power corresponding to the first
waveform. If the second waveform supports SS, a method for performing, by the network device, scheduling on the
terminal device based on the first power headroom information and the second power headroom information is: per-
forming, by the network device, scheduling on the terminal device based on the first power headroom information, the
second power headroom information, and the first power difference information corresponding to the second waveform;
or performing, by the network device, scheduling on the terminal device based on the first power headroom information,
the second power headroom information, and the additional power corresponding to the second waveform.

[0050] Under action of SS, a maximum power of the terminal device additionally increases. When a waveform supports
SS, the network device may further receive a first power difference that is corresponding to the waveform and that is
reported by the terminal device or an additional power that is corresponding to the waveform and that is reported by the
terminal device. In this way, the network device can schedule a resource for the terminal device more accurately and
sufficiently.

[0051] According to a ninth aspect, a network device is provided. The network device includes an obtaining unit and
a processing unit.

[0052] Functions implemented by the unit modules provided in this application are specifically as follows.

[0053] The obtaining unitis configured to obtain first power headroom information, Ay, and a second power difference,
where the first power headroom information is used to indicate power headroom of a terminal device when data is
transmitted by using a first waveform, Ay, is equal to a difference between a first maximum power and a second maximum
power, the first maximum power is a maximum power of the terminal device when data is transmitted by using the first
waveform, the second maximum power is a maximum power of the terminal device when data is transmitted by using
a second waveform, a type of the firstwaveform is different from that of the second waveform, the second power difference
is a difference between a first configuration transmit power and a second configuration transmit power, the first config-
uration transmit power is a power configured by the network device for the terminal device when a physical uplink shared
channel PUSCH is transmitted by using the first waveform, and the second configuration transmit power is a power
configured by the network device for the terminal device when the PUSCH is transmitted by using the second waveform;
and the processing unit is configured to calculate second power headroom information based on the first power headroom
information, Ay, and the second power difference that are obtained by the obtaining unit, where the second power
headroom information is used to indicate power headroom of the terminal device when data is transmitted by using the
second waveform; and is configured to perform scheduling on the terminal device based on the first power headroom
information and the second power headroom information.

[0054] Optionally, in a possible implementation of this application, the obtaining unit is specifically configured to receive
the first power headroom information sent by the terminal device; and the obtaining unit is specifically configured to:
receive Ay, sent by the terminal device, or obtain preset Ay,.

[0055] Optionally, in a possible implementation of this application, if the first waveform supports spectrum shaping
SS, the obtaining unit is further configured to: receive first power difference information that is corresponding to the first
waveform and that is sent by the terminal device, where a first power difference corresponding to the first waveform is
a difference between a maximum transmit power of the terminal device when the first waveform is modulated by using
a first modulation scheme to which SS is added and a maximum transmit power of the terminal device when the first
waveform is modulated by using a second modulation scheme; or receive an additional power that is corresponding to
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the first waveform and that is sent by the terminal device, where the additional power corresponding to the first waveform
is a difference between a maximum transmit power of the terminal device when the first waveform is modulated by using
a first modulation scheme to which SS is added and a maximum transmit power of the terminal device when the first
waveform is modulated by using a first modulation scheme to which SS is not added; and correspondingly, if the first
waveform supports SS, the processing unit is specifically configured to: perform scheduling on the terminal device based
on the first power headroom information, the second power headroom information, and the first power difference infor-
mation corresponding to the first waveform; or perform scheduling on the terminal device based on the first power
headroom information, the second power headroom information, and the additional power corresponding to the first
waveform; or if the second waveform supports spectrum shaping SS, the obtaining unit is further configured to: receive
first power difference information that is corresponding to the second waveform and that is sent by the terminal device,
where a first power difference corresponding to the second waveform is a difference between a maximum transmit power
of the terminal device when the second waveform is modulated by using a first modulation scheme to which SS is added
and a maximum transmit power of the terminal device when the second waveform is modulated by using a second
modulation scheme; or receive an additional power that is corresponding to the second waveform and that is sent by
the terminal device, where the additional power corresponding to the second waveform is a difference between a max-
imum transmit power of the terminal device when the second waveform is modulated by using a first modulation scheme
to which SS is added and a maximum transmit power of the terminal device when the second waveform is modulated
by using a first modulation scheme to which SS is not added; and correspondingly, the processing unit is specifically
configured to: perform scheduling on the terminal device based on the first power headroom information, the second
power headroom information, and the first power difference information corresponding to the second waveform; or
perform scheduling on the terminal device based on the first power headroom information, the second power headroom
information, and the additional power corresponding to the second waveform.

[0056] For specific descriptions of the ninth aspect and various implementations of the ninth aspect in this application,
refer to detailed descriptions of the eighth aspect and various implementations of the eighth aspect. In addition, for
beneficial effects of the ninth aspect and various implementations of the ninth aspect, refer to analysis of the beneficial
effects of the eighth aspect and various implementations of the eighth aspect. Details are not described herein again.
[0057] According to a tenth aspect, a power headroom transmission method is provided. The transmission method
is: receiving, by a network device, first power headroom information and second power headroom information that are
sent by a terminal device, where the first power headroom information is used to indicate power headroom of the terminal
device when data is transmitted by using a first waveform, and the second power headroom information is used to
indicate power headroom of the terminal device when data is transmitted by using a second waveform; and performing,
by the network device, scheduling on the terminal device based on the first power headroom information and the second
power headroom information.

[0058] It can be learned that the network device in this embodiment may directly obtain the first power headroom
information and the second power headroom information. In this way, the network device can implement resource
scheduling for the terminal device directly based on the first power headroom information and the second power headroom
information.

[0059] Optionally, in a possible implementation of this application, before the network device receives the first power
headroom information and the second power headroom information that are sent by the terminal device, the network
device further determines configuration information that is used to instruct the terminal device to report the first power
headroom information and the second power headroom information within a preset time period, and sends the config-
uration information to the terminal device. In this way, a method for receiving, by the network device, the first power
headroom information and the second power headroom information that are sent by the terminal device is specifically:
receiving, within the presettime period, the first power headroom information and the second power headroom information
that are sent by the terminal device.

[0060] Optionally,inanother possibleimplementation of this application, if the first waveform supports spectrum shaping
SS, the network device further receives first power difference information that is corresponding to the first waveform and
that is sent by the terminal device, where a first power difference corresponding to the first waveform is a difference
between a maximum transmit power of the terminal device when the first waveform is modulated by using a first modulation
scheme to which SS is added and a maximum transmit power of the terminal device when the first waveform is modulated
by using a second modulation scheme; or the network device further receives an additional power that is corresponding
to the first waveform and that is sent by the terminal device, where the additional power corresponding to the first
waveform is a difference between a maximum transmit power of the terminal device when the first waveform is modulated
by using a first modulation scheme to which SS is added and a maximum transmit power of the terminal device when
the first waveform is modulated by using a first modulation scheme to which SS is not added; and correspondingly, if
the first waveform supports SS, a method for performing, by the network device, scheduling on the terminal device based
on the first power headroom information and the second power headroom information is: performing, by the network
device, scheduling on the terminal device based on the first power headroom information, the second power headroom
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information, and the first power difference information corresponding to the first waveform; or performing, by the network
device, scheduling on the terminal device based on the first power headroom information, the second power headroom
information, and the additional power corresponding to the first waveform; or if the second waveform supports spectrum
shaping SS, the network device further receives first power difference information that is corresponding to the second
waveform and that is sent by the terminal device, where a first power difference corresponding to the second waveform
is a difference between a maximum transmit power of the terminal device when the second waveform is modulated by
using a first modulation scheme to which SS is added and a maximum transmit power of the terminal device when the
second waveform is modulated by using a second modulation scheme; or the network device further receives an additional
power that is corresponding to the second waveform and that is sent by the terminal device, where the additional power
corresponding to the second waveform is a difference between a maximum transmit power of the terminal device when
the second waveform is modulated by using a first modulation scheme to which SS is added and a maximum transmit
power of the terminal device when the second waveform is modulated by using a first modulation scheme to which SS
is not added; and correspondingly, if the second waveform supports SS, a method for performing, by the network device,
scheduling on the terminal device based on the first power headroom information and the second power headroom
information is: performing, by the network device, scheduling on the terminal device based on the first power headroom
information, the second power headroom information, and the first power difference information corresponding to the
second waveform; or performing, by the network device, scheduling on the terminal device based on the first power
headroom information, the second power headroom information, and the additional power corresponding to the second
waveform.

[0061] Under action of SS, a maximum power of the terminal device additionally increases. When a waveform supports
SS, the network device may further receive a first power difference that is corresponding to the waveform and that is
reported by the terminal device or an additional power that is corresponding to the waveform and that is reported by the
terminal device. In this way, the network device can schedule a resource for the terminal device more accurately and
sufficiently.

[0062] According to an eleventh aspect, a network device is provided. The network device includes a receiving unit
and a processing unit.

[0063] Functions implemented by the unit modules provided in this application are specifically as follows.

[0064] The receiving unit is configured to receive first power headroom information and second power headroom
information that are sent by a terminal device, where the first power headroom information is used to indicate power
headroom of the terminal device when data is transmitted by using a first waveform, and the second power headroom
information is used to indicate power headroom of the terminal device when data is transmitted by using a second
waveform; and the processing unit is configured to perform scheduling on the terminal device based on the first power
headroom information and the second power headroom information that are received by the receiving unit.

[0065] Optionally, in a possible implementation of this application, the processing unit is further configured to: before
the receiving unit receives the first power headroom information and the second power headroom information that are
sent by the terminal device, determine configuration information, where the configuration information is used to instruct
the terminal device to report the first power headroom information and the second power headroom information within
a preset time period; and the receiving unit is specifically configured to receive, within the preset time period, the first
power headroom information and the second power headroom information that are sent by the terminal device.

[0066] Optionally,inanotherpossibleimplementation of this application, if the first waveform supports spectrum shaping
SS, the receiving unit is further configured to: receive first power difference information that is corresponding to the first
waveform and that is sent by the terminal device, where a first power difference corresponding to the first waveform is
a difference between a maximum transmit power of the terminal device when the first waveform is modulated by using
a first modulation scheme to which SS is added and a maximum transmit power of the terminal device when the first
waveform is modulated by using a second modulation scheme; or receive an additional power that is corresponding to
the first waveform and that is sent by the terminal device, where the additional power corresponding to the first waveform
is a difference between a maximum transmit power of the terminal device when the first waveform is modulated by using
a first modulation scheme to which SS is added and a maximum transmit power of the terminal device when the first
waveform is modulated by using a first modulation scheme to which SS is not added; and correspondingly, if the first
waveform supports SS, the processing unit is specifically configured to: perform scheduling on the terminal device based
on the first power headroom information, the second power headroom information, and the first power difference infor-
mation corresponding to the first waveform; or perform scheduling on the terminal device based on the first power
headroom information, the second power headroom information, and the additional power corresponding to the first
waveform; or if the second waveform supports spectrum shaping SS, the receiving unit is further configured to: receive
first power difference information that is corresponding to the second waveform and that is sent by the terminal device,
where a first power difference corresponding to the second waveform is a difference between a maximum transmit power
of the terminal device when the second waveform is modulated by using a first modulation scheme to which SS is added
and a maximum transmit power of the terminal device when the second waveform is modulated by using a second
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modulation scheme; or receive an additional power that is corresponding to the second waveform and that is sent by
the terminal device, where the additional power corresponding to the second waveform is a difference between a max-
imum transmit power of the terminal device when the second waveform is modulated by using a first modulation scheme
to which SS is added and a maximum transmit power of the terminal device when the second waveform is modulated
by using a first modulation scheme to which SS is not added; and correspondingly, if the second waveform supports
SS, the processing unit is specifically configured to: perform scheduling on the terminal device based on the first power
headroom information, the second power headroom information, and the first power difference information corresponding
to the second waveform; or perform scheduling on the terminal device based on the first power headroom information,
the second power headroom information, and the additional power corresponding to the second waveform.

[0067] Accordingto atwelfth aspect, a network device is provided. The network device includes a processor, amemory,
and a communications interface. The memory is configured to store computer program code, where the computer
program code includes an instruction, and the processor, the communications interface, and the memory are connected
through a bus. When the network device runs, the processor executes the instruction stored in the memory, so that the
network device performs the power headroom transmission method according to the eighth aspect and various possible
implementations of the eighth aspect, or performs the power headroom transmission method according to the tenth
aspect and various possible implementations of the tenth aspect.

[0068] According to a thirteenth aspect, a computer readable storage medium is further provided, where the computer
readable storage medium stores an instruction. When the instruction is run on a network device, the network device is
enabled to perform the power headroom transmission method according to the eighth aspect and various possible
implementations of the eighth aspect, or perform the power headroom transmission method according to the tenth aspect
and various possible implementations of the tenth aspect.

[0069] Accordingto afourteenth aspect, a computer program product including an instruction is further provided. When
the computer program product is run on a network device, the network device is enabled to perform the power headroom
transmission method according to the eighth aspect and various possible implementations of the eighth aspect, or
perform the power headroom transmission method according to the tenth aspect and various possible implementations
of the tenth aspect.

[0070] In this application, a name of the foregoing network device does not constitute any limitation on a device or a
functional module. In actual implementation, these devices or functional modules may have other names. Each device
or functional module falls within the scope defined by the claims and their equivalent technologies in this application,
provided that a function of the device or functional module is similar to that described in this application.

[0071] For specific descriptions of the twelfth aspect, the thirteenth aspect, the fourteenth aspect, and various imple-
mentations of the twelfth aspect, the thirteenth aspect, and the fourteenth aspect in this application, refer to detailed
descriptions of the eighth aspect and various implementations of the eighth aspect, or refer to detailed descriptions of
the tenth aspect and various implementations of the tenth aspect. In addition, for beneficial effects of the twelfth aspect,
the thirteenth aspect, the fourteenth aspect, and various implementations of the twelfth aspect, the thirteenth aspect,
and the fourteenth aspect, refer to analysis of the beneficial effects of the eighth aspect and various implementations of
the eighth aspect, or refer to analysis of the beneficial effects of the tenth aspect and various implementations of the
tenth aspect. Details are not described herein again.

[0072] These aspects or another aspect in this application are more concise and comprehensible in the following
description.

BRIEF DESCRIPTION OF DRAWINGS
[0073]

FIG. 1 is a structural diagram of a communications system according to an embodiment of this application;

FIG. 2 is a schematic diagram of a hardware structure of a mobile phone according to an embodiment of this
application;

FIG. 3is aschematic diagram of a hardware structure of a base station according to an embodiment of this application;
FIG. 4 is a first schematic flowchart of a power headroom transmission method according to an embodiment of this
application;

FIG. 5 is a second schematic flowchart of a power headroom transmission method according to an embodiment of
this application;

FIG. 6 is a schematic structural diagram of a terminal device according to an embodiment of this application;

FIG. 7 is a first schematic structural diagram of a network device according to an embodiment of this application;
FIG. 8 is a second schematic structural diagram of a network device according to an embodiment of this application;
and

FIG. 9 is a third schematic structural diagram of a network device according to an embodiment of this application.
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DESCRIPTION OF EMBODIMENTS

[0074] In the specification, claims, and accompanying drawings of this application, the terms such as "first", "second",
"third", and "fourth" are intended to distinguish between different objects but do not indicate a particular order.

[0075] Inthe embodiments of this application, the word "for example" or the like is used to represent giving an example,
an illustration, or a description. Any embodiment or design scheme described as "for example" in the embodiments of
this application should not be interpreted as being preferable or having more advantages than another embodiment or
design scheme. Exactly, use of the word "for example" or the like is intended to present a related concept in a specific
manner.

[0076] For ease of understanding of the embodiments of this application, a related element in the embodiments of
this application is first described herein.

[0077] PH is a difference between a maximum transmit power (represented by Pyax) of a terminal device and a
calculated configuration transmit power (represented by P _p.,) Of the terminal device. The configuration transmit power
of the terminal device is a power configured by a network device for the terminal device when an uplink channel of the
terminal device is being transmitted. The uplink channel of the terminal device may be a PUSCH, a PUCCH, an NR-
PUSCH, or an NR-PUCCH.

[0078] It can be understood that, when the uplink channel of the terminal device is any one of a PUSCH, a PUCCH,
an NR-PUSCH, and an NR-PUCCH, a power headroom transmission method provided in the embodiments of this
application can be performed.

[0079] For ease of description, an example in which the uplink channel of the terminal device is a PUSCH is used for
description in the embodiments of this application.

[0080] For example, when the uplink channel of the terminal device is a PUSCH, a calculation formula of PH may be
represented by a formula (1):

PH=Pmax-Pc-Data (1)

where a calculation formula of P _p,t, may be represented by a formula (2):

P pua =10log, M+ P, + a-PL 4+ A, +1 2)

[0081] In the formula (2), M is a quantity of resource blocks (Resource Block, RB) occupied by a current PUSCH, that
is, a quantity of resource blocks scheduled for the PUSCH, P is an open-loop power control adjustment value, o is a
partial path loss compensation value, PL is a path loss value calculated by the terminal device, A7g is a transport format
compensation value, and f is a closed-loop power control adjustment value.

[0082] It can be learned from the formula (2) that the calculated configuration transmit power of the terminal device is
related to all of bandwidth of a resource occupied by a current PUSCH, a path loss between the terminal device and a
base station, an open-loop power control configuration, and a closed-loop power control configuration.

[0083] After PH information reporting is triggered, when the terminal device has an uplink scheduling resource that
can accommodate PH information, the terminal device sends PH information of the terminal device to the network device,
so that the network device performs resource scheduling and power control for the terminal device. Generally, the
terminal device reports the PH information of the terminal device to the network device by using a media access control
(Media Access Control, MAC) layer control element (Control Element, CE). Specifically, the terminal device generates
a PH MAC CE and reports the PH MAC CE to the network device. If the PH information reported by the terminal device
reflects that the terminal device has a relatively large amount of power headroom, the network device can allocate a
relatively large quantity of radio resource blocks to the terminal device. If the PH information reported by the terminal
device reflects that the terminal device already has no power headroom or does not have much power headroom, the
network device can allocate only a relatively small quantity of radio resource blocks or a lower-order modulation command
to the terminal device.

[0084] The 3GPP NR standard stipulates that both an OFDM waveform and a DFT-S-OFDM waveform are used in
an uplink for data transmission. In this case, the network device needs to obtain PH information of the terminal device
when data is transmitted by using the OFDM waveform and obtain PH information of the terminal device when data is
transmitted by using the DFT-S-OFDM waveform. However, currently there is no method for obtaining the two types of
PH information by the network device.

[0085] As regards this problem, an embodiment of this application provides a power headroom transmission method.
For a terminal device that supports use of a first waveform and a second waveform for data transmission, the terminal
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device may directly send, to a network device, first power headroom information and second power headroom information
that are determined by the terminal device; or the terminal device determines first power headroom information and Ay,
and sends the first power headroom information and Ay, to a network device, so that the network device determines
second power headroom information based on the first power headroom information, Ay, and other related information.
In this way, the network device can perform scheduling on the terminal device based on the first power headroom
information and the second power headroom information.

[0086] The power headroom transmission method provided in this embodiment of this application is applicable to a
communications system. FIG. 1 is a structural diagram of a communications system according to an embodiment of this
application. As shown in FIG. 1, the communications system includes a terminal device 10 and a network device 11. In
actual application, the communications system usually includes a plurality of terminal devices 10 and a plurality of network
devices 11. To simplify the system in discussion, FIG. 1 shows only a single terminal device 10 and a single network
device 11.

[0087] The terminal device 10 supports use of two different types of waveforms for data transmission. The terminal
device 10 may send PH information to the network device 11. The PH information may include information used to
indicate a difference between a maximum transmit power of the terminal device and a calculated configuration transmit
power of the terminal device. The terminal device 10 may send the PH information periodically, or may send the PH
information when a change amount of a downlink path loss exceeds a threshold.

[0088] The terminal device 10 may be a device that provides voice and/or data connectivity for a user, a handheld
device having a wireless connection function, or another processing device connected to a wireless modem. The terminal
device 10 may communicate with one or more core networks through a radio access network (Radio Access Network,
RAN). The terminal device 10 may be a mobile terminal, such as a mobile phone (also referred to as a "cellular" phone),
or a computer having a mobile terminal, or may be a portable, pocket-sized, handheld, computer built-in, or in-vehicle
mobile apparatus, and such mobile apparatuses exchange language and/or data with the radio access network. For
example, the terminal device 10 may be a mobile phone, a tablet computer, a notebook computer, a netbook, or a
personal digital assistant (Personal Digital Assistant, PDA).

[0089] For example, in this embodiment of this application, the terminal device 10 shown in FIG. 1 may be a mobile
phone. The following describes constituent parts of the mobile phone in this embodiment of this application in detail with
reference to FIG. 2. As shownin FIG. 2, the mobile phone includes components such as a processor 21, a radio frequency
(Radio Frequency, RF) circuit 22, a power supply 23, a memory 24, an input unit 25, a display unit 26, and an audio
circuit 27. A person skilled in the art can understand that the mobile phone structure shown in FIG. 2 does not constitute
any limitation on the mobile phone, and the mobile phone may include components more or fewer than those shown in
FIG. 2, or may include a combination of some components shown in FIG. 2, or may include components disposed
differently from those shown in FIG. 2.

[0090] The processor 21 is a control center of the mobile phone, is connected to all the parts of the entire mobile
phone by using various interfaces and lines, and by running or executing a software program and/or a module that are/is
stored in the memory 24 and by invoking data stored in the memory 24, performs various functions and data processing
of the mobile phone, so as to perform overall monitoring on the mobile phone. Optionally, the processor 21 may include
one or more processing units. An application processor and a modem processor may be integrated into the processor
21. The application processor mainly processes an operating system, a user interface, an application program, and the
like, and the modem processor mainly processes wireless communication. The foregoing modem processor and the
processor 21 may be alternatively independent of each other.

[0091] The RF circuit 22 may be configured to receive and send signals in an information receiving/sending process
or a call process. In particular, after receiving downlink information from a base station, the RF circuit 22 sends the
downlink information to the processor 21 for processing, and sends uplink data to the base station. The RF circuit usually
includes but is not limited to an antenna, at least one amplifier, a transceiver, a coupler, a low noise amplifier (Low Noise
Amplifier, LNA), and a duplexer. In addition, the RF circuit 22 may also perform wireless communication with a network
and another device. Any communications standard or protocol may be used for the wireless communication, including
but not limited to: global system for mobile communications (Global System of Mobile Communication, GSM), general
packet radio service (General Packet Radio Service, GPRS), code division multiple access (Code Division Multiple
Access, CDMA), wideband code division multiple access (Wideband Code Division Multiple Access, WCDMA), LTE,
email, and short message service (Short Messaging Service, SMS).

[0092] The mobile phone includes the power supply 23 (for example, a battery) that supplies power to all the compo-
nents. Optionally, the power supply may be logically connected to the processor 21 by using a power management
system, so that functions such as charging and discharging management and power consumption management are
implemented by using the power management system.

[0093] The memory 24 may be configured to store the software program and the module. The processor 21 performs
various function applications and data processing of the mobile phone by running the software program and the module
that are stored in the memory 24. The memory 24 may mainly include a program storage area and a data storage area.
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The program storage area may store an operating system, an application program required by at least one function
(such as a voice playing function and an image playing function), and the like. The data storage area may store data
(such as audio data, image data, and a phone book) created based on use of the mobile phone, and the like. In addition,
the memory 24 may include a high-speed random access memory, and may further include a nonvolatile memory, for
example, atleast one magnetic disk storage device, a flash memory device, or another volatile solid-state storage device.
[0094] The input unit 25 may be configured to receive input digit or character information, and generate key signal
input related to user setting and function control of the mobile phone. Specifically, the input unit 25 may include a
touchscreen 251 and another input device 252. The touchscreen 251, also referred to as a touch panel, may collect a
touch operation performed by a user on or near the touchscreen 251 (for example, an operation performed by the user
on or near the touchscreen 251 by using any proper object or accessory, such as a finger or a stylus), and drive a
corresponding connecting apparatus according to a preset program. Optionally, the touchscreen 251 may include two
parts: a touch detection apparatus and a touch controller. The touch detection apparatus detects a touch position of the
user, detects a signal generated by a touch operation, and transmits the signal to the touch controller. The touch controller
receives touch information from the touch detection apparatus, converts the touch information into contact coordinates,
and sends the contact coordinates to the processor 21, and is also capable of receiving and executing a command sent
by the processor 21. In addition, the touchscreen 251 may be implemented by using a plurality of types, such as a
resistive type, a capacitive type, an infrared type, and a surface acoustic wave type. The another input device 252 may
include but is not limited to one or more of a physical keyboard and a function key (such as a volume control key or a
power on/off key).

[0095] The display unit 26 may be configured to display information entered by the user or information provided for
the user, and various menus of the mobile phone. The display unit 26 may include a display panel 261. Optionally, the
display panel 661 may be configured in a form of a liquid crystal display (Liquid Crystal Display, LCD), an organic light-
emitting diode (Organic Light-emitting Diode, OLED), or the like. Further, the touchscreen 251 may cover the display
panel 261. After detecting a touch operation on or near the touchscreen 251, the touchscreen 251 transmits information
about the touch operation to the processor 21 to determine a touch event type, and then the processor 21 provides
corresponding visual output on the display panel 261 based on the touch event type. In FIG. 2, the touchscreen 251
and the display panel 261 are used as two independent components to implement input and output functions of the
mobile phone. However, in some embodiments, the touchscreen 251 and the display panel 261 may be integrated to
implement the input and output functions of the mobile phone.

[0096] The audio circuit 27, a loudspeaker 271, and a microphone 272 are configured to provide an audio interface
between the user and the mobile phone. The audio circuit 27 may transmit, to the loudspeaker 271, an electrical signal
that is obtained after conversion of received audio data, and the loudspeaker 271 converts the electrical signal into a
sound signal and outputs the sound signal. In addition, the microphone 272 converts a collected sound signal into an
electrical signal; the audio circuit 27 receives the electrical signal, converts the electrical signal into audio data, and
outputs the audio data to the RF circuit 22; and then, the audio data is sent to, for example, another mobile phone, or
the audio data is output to the memory 24 for further processing.

[0097] Optionally, the mobile phone may further include various sensors (for example, a gyro sensor, a hygrometer
sensor, an infrared sensor, or a magnetometer sensor), a wireless fidelity (English: Wireless Fidelity, Wi-Fi for short)
module, a Bluetooth module, and the like. These components are not shown in FIG. 2.

[0098] In FIG. 1, the network device 11 in this embodiment of this application may receive PH information from the
terminal device 10, and implement resource scheduling for the terminal device 10 based on the PH information received
by the network device 11. The network device 11 may be a radio access point (Access Point, AP), an evolved NodeB
(English: evolved Node Base Station, eNB for short), or an NR gNB. The NR gNB represents a base station in a 5th
generation communications technology (the 5 Generation Mobile Communication Technology, 5G) network. This is not
specifically limited in this embodiment of this application. In FIG. 1, a base station is used to represent the network device
11.

[0099] For example, in this embodiment of this application, the network device 11 shown in FIG. 1 is any one of the
foregoing base stations. The following describes constituent parts of the base station in detail with reference to FIG. 3.
As shown in FIG. 3, the base station includes a baseband unit (Base Band Unit, BBU), a remote radio unit (Radio Remote
Unit, RRU), and an antenna. The BBU and the RRU may be connected through an optical fiber. The RRU is then
connected to the antenna through a coaxial cable and a power splitter (a coupler). One BBU may be usually connected
to a plurality of RRUs.

[0100] The RRU may include four modules: a digital intermediate frequency module, a transceiver module, a power
amplification module, and a filtering module. The digital intermediate frequency module is configured to perform modu-
lation and demodulation, digital up/down frequency conversion, digital-to-analog conversion, and the like for optical
transmission. The transceiver module completes conversion from an intermediate frequency signal to a radio frequency
signal. The radio frequency signal is amplified by the power amplification module and filtered by the filtering module,
and then a processed radio frequency signal is transmitted by using the antenna.
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[0101] The BBU is configured to implement a baseband processing function (encoding, multiplexing, modulation,
spectrum spreading, and the like) of a Uu interface (that is, an interface between a terminal device and a base station),
an interface function of a logical interface between a radio network controller (Radio Network Controller, RNC) and a
base station, signaling processing, local and remote operation and maintenance functions, working status monitoring
and alarm information reporting functions of a base station system, and the like.

[0102] The following specifically explains the power headroom transmission method provided in this embodiment of
this application.

[0103] The power headroom transmission method provided in this embodiment of this application may be applied to
the communications system shown in FIG. 1. It can be learned from the foregoing description that the terminal device
10 in this embodiment of this application supports use of two different types of waveforms for data transmission. An
example in which the terminal device supports use of the first waveform and the second waveform for data transmission
is used for description. A maximum power of the terminal device when data is transmitted by using the first waveform
is a first maximum power Py;5x4, and a maximum power of the terminal device when data is transmitted by using the
second waveform is a second maximum power Py ax». The first power headroom information is used to indicate power
headroom PH, of the terminal device when data is transmitted by using the first waveform, and the second power
headroom information is used to indicate power headroom PH, of the terminal device when data is transmitted by using
the second waveform. A first configuration transmit power P _p,:i54 i @ power configured by the network device for the
terminal device when a PUSCH of the terminal device is transmitted by using the first waveform, and a second config-
uration transmit power P _p4i00 iS @ power configured by the network device for the terminal device when the PUSCH
of the terminal device is transmitted by using the second waveform. A difference between the first configuration transmit
power and the second configuration transmit power is a second power difference AP pgta-

[0104] Specifically, the power headroom transmission method provided in this embodiment of this application may be
as follows.

(1) A difference between the first maximum power and the second maximum power is Ay,. The terminal device
determines the first power headroom information and Ay, and sends the first power headroom information and Ay,
to the network device. Correspondingly, the network device receives the first power headroom information and Ay,
that are sent by the terminal device. In addition, the network device further obtains the second power difference. In
this way, the network device can determine the second power headroom information based on the first power
headroom information, Ay, and the second power difference, and further implement resource scheduling for the
terminal device based on the first power headroom information and the second power headroom information.

(2) The terminal device determines the first power headroom information and the second power headroom infor-
mation, and sends, to the network device, the first power headroom information and the second power headroom
information that are determined by the terminal device, so that the network device implements resource scheduling
for the terminal device based on the first power headroom information and the second power headroom information.

[0105] The foregoing method (1) is first described herein. As shown in FIG. 4, a power headroom transmission method
provided in an embodiment of this application includes the following steps.

[0106] S400 (optional): A terminal device sends Ay, to a network device.

[0107] Ay in this embodiment of this application may be pre-configured by a system, or may be calculated by the
terminal device based on a first maximum power Pyaxs and a second maximum power Py axo, for example,
Ay=Puax1-Puaxa:

[0108] In a scenario in which the terminal device calculates Ay, based on the first maximum power and the second
maximum power, the terminal device further needs to send Ay, calculated by the terminal device to the network device.
[0109] Optionally, a method for sending, by the terminal device, Ay, to the network device may be: sending, by the
terminal device to the network device, an initial access Msg3 message that carries A, or during PUSCH transmission,
sending, by the terminal device to the network device, higher layer signaling that carries A, This is not specifically
limited in this embodiment of this application.

[0110] Optionally, the terminal device may send Ay, to the network device after receiving a message that is used to
instruct to report Ay, and that is sent by the network device, or may send Ay, to the network device based on a system
configuration. This is not specifically limited in this embodiment of this application.

[0111] Because S400 is an optional step, S400 is represented by a dashed line in FIG. 4.

[0112] S401: The terminal device determines first power headroom information.

[0113] It can be learned from the foregoing description that the terminal device supports use of a first waveform and
a second waveform for data transmission. In this case, the terminal device can determine the first power headroom
information or second power headroom information. Optionally, the terminal device may determine, based on the system
preconfiguration, which power headroom information is to be calculated, or may determine, in case of receiving higher
layer signaling sent by the network device, which power headroom information is to be calculated. This is not specifically
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limited in this embodiment of this application.

[0114] Anexample in which the terminal device determines the first power headroom information is used for description
in this embodiment of this application.

[0115] Specifically, when a PUSCH of the terminal device is transmitted by using the first waveform, the terminal
device determines the first power headroom information based on the first maximum power Py, x4 and a first configuration
transmit power P _pata1-

[0116] For example, the terminal device calculates the first power headroom information according to a formula (3)
and a formula (4):

PH1=Pmax1—Pc-Datat 3)

Pe_pata1 = 10log,qM; + P+ a- PL+ App +f 4)

where M, is a quantity of resource blocks occupied by the PUSCH of the terminal device when the PUSCH of the terminal
device is transmitted by using the first waveform, that is, a quantity of RBs scheduled for the PUSCH of the terminal
device when the PUSCH of the terminal device is transmitted by using the first waveform. For content of other parameters,
refer to the description of the formula (1). Details are not described herein again.

[0117] When the PUSCH of the terminal device is transmitted without using the first waveform but by using the second
waveform, the terminal device may determine the first power headroom information based on the first maximum power
Pumax1 and a second configuration transmit power Pc_pgta0-

[0118] For example, when the PUSCH of the terminal device is transmitted without using the first waveform but by
using the second waveform, the terminal device calculates the first power headroom information according to a formula
(5) and a formula (6):

PH1=Pmax1—Pc-Dawm2 )

PE—'D“«E.EEZﬁ = ‘1DE‘QEIG Mz + PQ _§_ o - PL 'ﬁ'ﬂn;- +§ (6)

where M, is a quantity of resource blocks occupied by the PUSCH of the terminal device when the PUSCH of the terminal
device is transmitted by using the second waveform, that is, a quantity of RBs scheduled for the PUSCH of the terminal
device when the PUSCH of the terminal device is transmitted by using the second waveform. For content of other
parameters, refer to the description of the formula (1). Details are not described herein again.

[0119] When the PUSCH of the terminal device is transmitted without using the first waveform but by using the second
waveform, the terminal device determines the first power headroom information based on the first maximum power
Puaxq @nd a second configuration transmit power P _p.iq0. Alternatively, a method for determining, by the terminal
device, the first power headroom information may be: determining, by the terminal device, the first power headroom
information according to a preset formula without considering PUSCH scheduling.

[0120] For example, when the PUSCH of the terminal device is transmitted without using the first waveform but by
using the second waveform, the terminal device calculates the first power headroom information according to the formula
(3) and a formula (7):

Fropara1 = Fp + &«-PL+ f (7)
[0121] When the PUSCH of the terminal device is transmitted neither by using the first waveform nor by using the
second waveform, the terminal device determines the first power headroom information according to a preset formula
without considering PUSCH scheduling. For the preset formula herein, refer to the formula (3) and the formula (7).
[0122] S402: The terminal device sends the first power headroom information to the network device.

[0123] Specifically, when a preset condition is satisfied, the terminal device sends the first power headroom information
to the network device in case of adding the first power headroom information to a MAC CE.

[0124] The preset condition is at least one of the following: a first timer exceeds first preset duration, a change amount
of a path loss relative to a path loss corresponding to previous reporting of power headroom information is greater than
or equal to a first preset threshold, and a quantity of to-be-stuffed bits of a transmission resource is greater than a third
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preset threshold.

[0125] S403: The network device calculates the second power headroom information based on the first power head-
room information, Ay, and a second power difference.

[0126] Optionally, if the terminal device sends Ay, to the network device in S400, the network device receives Ay, from
the terminal device. If Ay, is pre-configured by the system, the network device may directly obtain A.

[0127] The second power difference AP p,t, is a difference between the first configuration transmit power and the
second configuration transmit power. The network device may directly obtain the second power difference.

[0128] Withreference to the formula (1) and the formula (2), when the network device obtains the first power headroom
information, Ay, and the second power difference, the network device may calculate the second power headroom
information.

[0129] Forexample, the network device may calculate the second power headroom information PH, according to the
following formula:

PH, = PH; — Ay + APz _p,. Of PH, = PH; + A, — APe_pae

[0130] S404: The network device performs scheduling on the terminal device based on the first power headroom
information and the second power headroom information.

[0131] Further, when only the first waveform or the second waveform supports SS, the terminal device further sends
first power difference information corresponding to the waveform or additional power information corresponding to the
waveform to the network device, so that the network device determines power headroom information of the terminal
device that is under action of SS, thereby scheduling a resource for the terminal device more sufficiently.

[0132] A value of a first power difference corresponding to the waveform is equal to a difference between a maximum
transmit power of the terminal device when the waveform is modulated by using a first modulation scheme to which SS
is added and a maximum transmit power of the terminal device when the waveform is modulated by using a second
modulation scheme. A value of an additional power is equal to a difference between a maximum transmit power of the
terminal device when the waveform is modulated by using a first modulation scheme to which SS is added and a maximum
transmit power of the terminal device when the waveform is modulated by using a first modulation scheme to which SS
is not added.

[0133] The first modulation scheme may be a modulation scheme in which bandwidth used by the terminal device is
not expanded or is expanded slightly after SS is added, for example, a pi/2 binary phase shift keying (Binary Phase Shift
Keying, BPSK) modulation scheme.

[0134] The second modulation scheme may be a modulation scheme in which the bandwidth used by the terminal
device is expanded relatively significantly after SS is added, for example, a quadrature phase shift keying (Quadrature
Phase Shift Keying, QPSK) scheme.

[0135] Anexample in which the first modulation scheme is a pi/2-BPSK modulation scheme and the second modulation
scheme is a QPSK modulation scheme is used for description in this embodiment of this application. A maximum power
of the terminal device is represented by Py ax11 When the first waveform is modulated by using the pi/2-BPSK modulation
scheme to which SS is added, and a maximum transmit power of the terminal device is represented by Py ax1o When
the first waveform is modulated by using the QPSK modulation scheme. First power headroom information calculated
by the terminal device by using Pyax41 is represented by PH, 4, and first power headroom information calculated by the
terminal device by using Py ax12 is represented by PH,. A first power difference corresponding to the first waveform is
represented by AP,, and an additional power corresponding to the first waveform is represented by AP4 4. A maximum
power of the terminal device is represented by Py ax»1 When the second waveform is modulated by using the pi/2-BPSK
modulation scheme to which SS is added, and a maximum transmit power of the terminal device is represented by
Pmax22 When the second waveform is modulated by using the QPSK modulation scheme. Second power headroom
information calculated by the terminal device by using Pyax21 is represented by PH,4, and second power headroom
information calculated by the terminal device by using Pyax20 is represented by PHo,. A first power difference corre-
sponding to the second waveform is represented by AP,, and an additional power corresponding to the second waveform
is represented by AP,,.

[0136] Specifically, in a scenario in which modulation of the first waveform by using the pi/2-BPSK modulation scheme
to which SS is added is supported, but modulation of the second waveform by using the pi/2-BPSK modulation scheme
to which SS is added is not supported, in a case of protocol-transparent SS (the terminal device transparently transmits
data to the network device, and the network device cannot learn whether the first waveform is modulated by using the
pi/2-BPSK modulation scheme to which SS is added), for the network device, modulation of the first waveform by using
the pi/2-BPSK modulation scheme to which SS is not added does not differ from modulation of the first waveform by
using the pi/2-BPSK modulation scheme to which SS is added. In this case, the terminal device sends PH,; and AP,
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to the network device, or the terminal device sends PH,, and AP, to the network device.
[0137] If the terminal device sends PH{4 and AP, to the network device, the network device may obtain the second
power headroom information PH, according to the following formula (8) or the following formula (9):

PH, = PHyy — Ay T 8P paw — APy, ®)

PH; =PHyy + Ay — AP paw — 4P, ©)

[0138] If the terminal device sends PH,, and AP, to the network device, the network device may obtain the second
power headroom information PH, according to the following formula (10) or the following formula (11):

PH, = PHy; — Ay + APo_ o + AP, (10)

PH; =PHy; + Ay — APp_pg, T AP, (11)

[0139] In a scenario in which modulation of the first waveform by using the pi/2-BPSK modulation scheme to which
SS is added is supported, but modulation of the second waveform by using the pi/2-BPSK modulation scheme to which
SS is added is not supported, in a case of non-protocol-transparent SS (the network device can learn whether the first
waveform is modulated by using the pi/2-BPSK modulation scheme to which SS is added), the terminal device sends
PH,, and AP4, to the network device, or the terminal device sends PH4, and AP, to the network device.

[0140] If the terminal device sends PH{4 and AP, to the network device, the network device may obtain the second
power headroom information PH, according to the following formula (12) or the following formula (13):

PH, = PHy, — Ay + AP, APy, (12)

-Data

PH; =PHy; + Ay — AP _po, — AP, (13)

[0141] If the terminal device sends PH,, and AP, to the network device, the network device may obtain the second
power headroom information PH, according to the following formula (14) or the following formula (15):

PH; =PHy; — Ay + AP pgyy T AP, (14)

PH, =PHy; + Ay — APe_pare T 4P, (>

[0142] Under action of SS, a maximum transmit power of the terminal device increases after the first waveform is
modulated by using the pi/2-BPSK modulation scheme to which SS is added. Therefore, the network device can schedule
a resource for the terminal device more sufficiently based on PH44 and PH,.

[0143] Specifically, in a scenario in which modulation of the first waveform by using the pi/2-BPSK modulation scheme
to which SS is added is not supported, but modulation of the second waveform by using the pi/2-BPSK modulation
scheme to which SS is added is supported, in a case of protocol-transparent SS, the terminal device sends PH,, and
AP, to the network device, or the terminal device sends PH,, and AP, to the network device.

[0144] Iftheterminal device sends PH,yand AP, to the network device, the network device may obtain PH,, according
to the following formula (16) or the following formula (17):

PH,, = PHyy — Ay + APe_paa + APy (16)

PHy, = PHyp T Ay — APc_pae T APy (17)
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[0145] If the terminal device sends PH,, and AP, to the network device, the network device may obtain the second
power headroom information PH,, according to the following formula (18) or the following formula (19):

PHy, = PHy; — Ay, + AP _pue + 4P, (18)

PHy, = PHyp T4y — AP _pa T AP (19)

[0146] In a scenario in which modulation of the first waveform by using the pi/2-BPSK modulation scheme to which
SS is added is not supported, but modulation of the second waveform by using the pi/2-BPSK modulation scheme to
which SS is added is supported, in a case of non-protocol-transparent SS, the terminal device sends PH,y and AP, to
the network device, or the terminal device sends PH,, and AP,, to the network device.

[0147] Ifthe terminal device sends PH,jand AP, to the network device, the network device may obtain PH,, according
to the following formula (20) or the following formula (21):

PHy; = PHyg — Ay + APp_pare + 8P (20)

PHy; = PHyp + Ay — AP pae + 4P 1)

[0148] Ifthe terminal device sends PH,,and AP, to the network device, the network device may obtain PH,, according
to the following formula (22) or the following formula (23):

PH;; = PHyy — Ay + AP paw T 4P (22)

PHy; = PHyp + 4y — AP para T AP (23)

[0149] Under action of SS, a maximum transmit power of the terminal device increases after the second waveform is
modulated by using the pi/2-BPSK modulation scheme to which SS is added. Therefore, the network device can schedule
a resource for the terminal device more sufficiently based on PH; and PH,,.

[0150] When both the first waveform and the second waveform support SS, the terminal device may also send first
power difference information corresponding to each waveform or additional power difference information corresponding
to each waveform to the network device, or may no longer send first power difference information corresponding to each
waveform or additional power difference information corresponding to each waveform to the network device. This is not
specifically limited in this embodiment of this application.

[0151] According to the power headroom information transmission method provided in this embodiment, in a scenario
in which the terminal device determines and reports the first power headroom information and Ay, the network device
determines the second power headroom information based on the obtained Ay, the obtained second power difference,
and the obtained first power headroom information. In this way, the network device can obtain the first power headroom
information and the second power headroom information, so that the network device implements resource scheduling
for the terminal device based on the first power headroom information and the second power headroom information. In
terms of the terminal device, the terminal device sends only the first power headroom information to the network device,
so that overheads of communications signaling between the terminal device and the network device are reduced.
[0152] The foregoing method (2) is described herein. As shown in FIG. 5, a power headroom transmission method
provided in an embodiment of this application includes the following steps.

[0153] S500: A terminal device determines first power headroom information and second power headroom information.
[0154] The first power headroom information is information about a value of first power headroom. For a method for
determining, by the terminal device, the first power headroom information, refer to the description of S401. Details are
not described herein again.

[0155] The second power headroom information is information about a value of second power headroom or information
about a power headroom difference, and the power headroom difference is a difference between the second power
headroom and the first power headroom.

[0156] A quantity of bits occupied by the power headroom difference is usually less than a quantity of bits occupied
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by the value of the second power headroom. Therefore, using the power headroom difference rather than the value of
the second power headroom to represent the second power headroom information can reduce overheads of communi-
cations signaling between the terminal device and a network device.

[0157] If the second power headroom information is the information about the value of the second power headroom,
a method for determining the second power headroom information by the terminal device is similar to the method for
determining the first power headroom information by the terminal device. Details are not described herein again.
[0158] If the second power headroom information is the information about the power headroom difference, a method
for determining the second power headroom information by the terminal device may be: determining, by the terminal
device, the information about the value of the first power headroom and the information about the value of the second
power headroom, and determining the information about the power headroom difference based on the information about
the value of the first power headroom and the information about the value of the second power headroom; or determining,
by the terminal device, the information aboutthe value of the first power headroom and Ay, and determining the information
about the power headroom difference based on the information about the value of the first power headroom and Ay,.
[0159] S501: The terminal device sends the first power headroom information and the second power headroom infor-
mation to the network device.

[0160] Optionally, the terminal device may send both the first power headroom information and the second power
headroom information to the network device based on a system preconfiguration. In this way, the network device can
directly obtain the first power headroom information and the second power headroom information.

[0161] Optionally, when one preset report condition is satisfied, the terminal device sends target power headroom
information to the network device, where the target power headroom information is the first power headroom information
or the second power headroom information. When another preset report condition is satisfied, the terminal device sends
the first power headroom information and the second power headroom information to the network device.

[0162] The foregoing one presetreport condition is that reporting of the target power headroom information is triggered
when any one of the following conditions is satisfied:

(1A) a first preset report condition: A first timer exceeds first preset duration;

(2A) a third preset report condition: A change amount of a path loss relative to a path loss corresponding to previous
reporting of power headroom information is greater than or equal to a first preset threshold; and

(3A) a fifth preset report condition: A quantity of to-be-stuffed bits of a transmission resource is greater than or equal
to a third preset threshold.

[0163] The foregoing another preset report condition is that reporting of the first power headroom information and the
second power headroom information is triggered when any one of the following conditions is satisfied:

(1B) a second preset report condition: A second timer exceeds second preset duration, where the second timer
may coexist with the first timer, and

the second preset duration is usually greater than the first preset duration;

(2B) a fourth preset report condition: The change amount of the path loss relative to the path loss corresponding to
the previous reporting of power headroom information is greater than or equal to a second preset threshold; and
(3B) a sixth preset report condition: The quantity of the to-be-stuffed bits of the transmission resource is greater
than or equal to a fourth preset threshold.

[0164] It should be noted that when both the foregoing one preset report condition and the foregoing another preset
report condition are satisfied, the terminal device sends the first power headroom information and the second power
headroom information to the network device.

[0165] Optionally, the terminal device may alternatively send the first power headroom information and the second
power headroom information to the radio access network device within a preset time period based on configuration
information sent by the network device.

[0166] For example, if the configuration information is used to instruct the terminal device to send, within the preset
time period (for example, 20 seconds after the configuration information is received), power headroom information to
the network device twice (once every 10 seconds), and to send both the first power headroom information and the
second power headroom information each time. In this case, the terminal device sends the first power headroom infor-
mation and the second power headroom information to the network device once every 10 seconds for a total of two
times after receiving the configuration information.

[0167] Under any one of the foregoing preset report conditions, the terminal device sends the first power headroom
information and the second power headroom information to the network device in a form of a MAC CE. For details, refer
to the description of S402. Details are not described herein again.

[0168] S502: The network device performs scheduling on the terminal device based on the first power headroom
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information and the second power headroom information.

[0169] In addition, a first waveform or a second waveform in this embodiment may alternatively support SS. In this
embodiment, for a case in which the first waveform or the second waveform supports SS, refer to the description of
supporting SS by the first waveform in the embodiment shown in FIG. 4. Details are not described herein again.
[0170] The networkdevice in this embodiment may directly obtain the first power headroom information and the second
power headroom information, so that the network device implements resource scheduling for the terminal device based
on the first power headroom information and the second power headroom information.

[0171] An embodiment of this application provides a terminal device. The terminal device is configured to perform
steps performed by the terminal device in the foregoing power headroom transmission method. The terminal device
provided in this embodiment of this application may include modules corresponding to corresponding steps.

[0172] In this embodiment of this application, functional module division may be performed on the terminal device
based on the foregoing method examples. For example, functional module division may be performed in correspondence
to functions, or at least two functions may be integrated into one processing module. The integrated module may be
implemented in a form of hardware, or may be implemented in a form of a software functional module. The module
division in this embodiment of this application is an example, is merely logical function division, and may be other division
in actual implementation.

[0173] When functional module division is performed in correspondence to functions, FIG. 6 is a possible schematic
structural diagram of the terminal device in the foregoing embodiments. As shown in FIG. 6, the terminal device 600
includes a processing unit 60 and a sending unit 61. The processing unit 60 is configured to support the terminal device
600 in performing S401, and/or S500, and the like in the foregoing embodiments, and/or another process of a technology
described in this specification. The sending unit 61 is configured to support the terminal device 600 in performing S400,
S402, and/or S501, and the like in the foregoing embodiments, and/or another process of the technology described in
this specification. All related content of the steps in the foregoing method embodiments may be cited in function descrip-
tions of corresponding functional modules. Details are not described herein again. Certainly, the terminal device 600
provided in this embodiment of this application includes but is not limited to the foregoing modules. For example, the
terminal device 600 may further include a receiving unit 62 and a storage unit 63. The receiving unit 62 is configured to
communicate with another device. The storage unit 63 may be configured to store at least one of first power headroom
information and second power headroom information, and may be further configured to store program code and data
that are of the terminal device.

[0174] When an integrated unit is used, the processing unit 60 in this embodiment of this application may be the
processor 21 in FIG. 2, the sending unit 61 and the receiving unit 62 may be the RF circuit 22 and an antenna connected
to the RF circuit 22 in FIG. 2, and the storage unit 63 may be the memory 23 in FIG. 2.

[0175] When the terminal device 600 runs, the terminal device 600 performs the power headroom transmission method
in the embodiment shown in FIG. 4 or FIG. 5. For details about the power headroom transmission method, refer to a
related description in the embodiment shown in FIG. 4 or FIG. 5. Details are not described herein again.

[0176] Another embodiment of this application further provides a computer readable storage medium. The computer
readable storage medium includes one or more pieces of program code. The one or more programs include an instruction.
When a processor in the terminal device 600 executes the program code, the terminal device 600 performs the power
headroom transmission method shown in FIG. 4 or FIG. 5.

[0177] In another embodiment of this application, a computer program product is further provided. The computer
program product includes a computer executable instruction, and the computer executable instruction is stored in a
computer readable storage medium. At least one processor of a terminal device may read the computer executable
instruction from the computer readable storage medium. When the at least one processor executes the computer exe-
cutable instruction, the terminal device is enabled to perform steps performed by the source terminal device in the power
headroom transmission method shown in FIG. 4 or FIG. 5.

[0178] An embodiment of this application provides a network device. The network device is configured to perform
steps performed by the network device in the foregoing power headroom transmission method. The network device
provided in this embodiment of this application may include modules corresponding to corresponding steps.

[0179] In this embodiment of this application, functional module division may be performed on the network device
based on the foregoing method examples. For example, functional module division may be performed in correspondence
to functions, or at least two functions may be integrated into one processing module. The integrated module may be
implemented in a form of hardware, or may be implemented in a form of a software functional module. The module
division in this embodiment of this application is an example, is merely logical function division, and may be other division
in actual implementation.

[0180] When functional module division is performed in correspondence to functions, FIG. 7 is a possible schematic
structural diagram of the network device in the foregoing embodiments. As shown in FIG. 7, the network device 700
includes a processing unit 70 and a receiving unit 71. The processing unit 70 is configured to support the network device
700 in performing S403, S404, and/or S502, and the like in the foregoing embodiments. In addition, the processing unit
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70 is further configured to obtain a second power difference; and when A, is preset by a system, the processing unit
70 may be further configured to obtain Ay, and/or is configured to perform another process of a technology described
in this specification. The receiving unit 71 is configured to support the network device 700 in performing S400, S402,
S501, and the like in the foregoing embodiments, and/or another process of the technology described in this specification.
All related content of the steps in the foregoing method embodiments may be cited in function descriptions of corre-
sponding functional modules. Details are not described herein again. Certainly, the network device 700 provided in this
embodiment of this application includes but is not limited to the foregoing modules. For example, the network device
700 may further include a sending unit 72 and a storage unit 73. The sending unit 72 is configured to communicate with
another device. The storage unit 73 may be configured to store first power headroom information and second power
headroom information, and may be further configured to store program code and data that are of the network device.
[0181] It should be noted that all related content of the steps in the foregoing method embodiments may be cited in
function descriptions of corresponding functional modules. Details are not described herein again.

[0182] For example, when an integrated unit is used, FIG. 8 is a schematic structural diagram of a network device
according to an embodiment of this application. In FIG. 8, the network device includes a processing module 80 and a
communications module 81. The processing module 80 is configured to control and manage an action of the network
device. For example, the processing module 80 is configured to perform steps performed by the processing unit 70,
and/or is configured to perform another process of a technology described in this specification. The communications
module 81 is configured to support interaction between the network device and another device, for example, perform
steps performed by the receiving unit 71 and the sending unit 72. As shown in FIG. 8, the network device may further
include a storage module 82. The storage module 82 is configured to store program code and data that are of the network
device, for example, store content stored by the storage unit 73.

[0183] The processing module 80 may be a processor or a controller in the network device, for example, a central
processing unit (Central Processing Unit, CPU), a general-purpose processor, or a digital signal processor (Digital Signal
Processor, DSP). The processing module 80 may implement or execute various example logical blocks, modules, and
circuits described with reference to content disclosed in the embodiments of this application. The communications module
81 may be a transceiver, a transceiver circuit, a transceiver, or the like. The storage module 82 may be a memory.
[0184] When the processing module 80 is a processor, the communications module 81 is atransceiver, and the storage
module 82 is a memory, the network device in this embodiment of this application may be a network device showninFIG. 9.
[0185] As shown in FIG. 9, the network device includes a transceiver 90, a processor 91, and a memory 92. The
transceiver 90, the processor 91, and the memory 92 are connected through a system bus 93, and complete commu-
nication between each other.

[0186] When the network device runs, the network device performs the power headroom transmission method in the
embodiment shown in FIG. 4 or FIG. 5. For details about the power headroom transmission method, refer to a related
description in the embodiment shown in FIG. 4 or FIG. 5. Details are not described herein again.

[0187] Thetransceiver 90 is configured to communicate with another device ora communications network, forexample,
an Ethernet or a WLAN.

[0188] The memory 92 is configured to store first power headroom information and second power headroom informa-
tion, and may be further configured to store a software program and an application module. The processor 91 performs
various function applications and data processing of the network device by running the software program and the
application module that are stored in the memory 92.

[0189] The memory 92 may mainly include a program storage area 920 and a data storage area 921. The program
storage area 920 may store an operating system, an application program required by at least one function, for example,
configuration information sending. The data storage area 921 may store the first power headroom information and the
second power headroom information that are obtained by the network device.

[0190] The memory 92 may include a volatile memory (English: Volatile Memory), for example, a random access
memory (English: Random-Access Memory, RAM for short). The memory may alternatively include a nonvolatile memory
(non-volatile memory), for example, a read-only memory (English: Read-Only Memory, ROM for short), a flash memory
(Flash Memory), a hard disk drive (English: Hard Disk Drive, HDD for short), a solid-state drive (English: Solid-State
Drive, SSD for short), a magnetic disk storage medium or another magnetic storage device, or any other medium that
can be configured to carry or store expected program code in a form of an instruction or a data structure and that is
accessible by the network device, but is not limited thereto.

[0191] The memory 92 may independently exist, and may be connected to the processor 91 through the system bus
93. The memory 92 may be alternatively integrated with the processor 91.

[0192] The processor 91 is a control center of the network device. The processor 91 is connected to all the parts of
the entire network device by using various interfaces and lines, and by running or executing the software program and/or
the application module that are/is stored in the memory 92 and by invoking data stored in the memory 92, performs
various functions and data processing of the network device, so as to perform overall monitoring on the network device.
[0193] In specific implementation, in an embodiment, the processor 91 may include one or more CPUs. For example,
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the processor 91 in FIG. 9 includes a CPU 0 and a CPU 1.

[0194] The system bus 93 may be a peripheral component interconnect (English: Peripheral Component Interconnect,
PCI for short) bus, an extended industry standard architecture (English: Extended Industry Standard Architecture, EISA
for short) bus, or the like.

[0195] The system bus 93 may be classified into an address bus, a data bus, a control bus, and the like. For a clear
description, various buses are all denoted as the system bus 93 in FIG. 9 in this embodiment of this application.
[0196] Correspondingly, an embodiment of this application further provides a computer readable storage medium,
where the computer readable storage medium stores an instruction. When the instruction is run on a network device,
the network device is enabled to perform steps performed by the network device in method procedures shown in the
foregoing method embodiments.

[0197] All or some of the foregoing embodiments may be implemented by using software, hardware, firmware, or any
combination thereof. When a software program is used to implement the embodiments, the embodiments may be
implemented completely or partially in a form of a computer program product. The computer program product includes
one or more computer instructions. When the computer program instruction is loaded and executed on a computer, the
procedure or functions according to the embodiments of this application are all or partially generated. The computer
may be a general-purpose computer, a dedicated computer, a computer network, or another programmable apparatus.
The computer instruction may be stored in a computer readable storage medium or may be transmitted from a computer
readable storage medium to another computer readable storage medium. For example, the computer instruction may
be transmitted from a website, computer, server, or data center to another website, computer, server, or data center in
a wired (for example, a coaxial cable, an optical fiber, or a digital subscriber line (DSL)) or wireless (for example, infrared,
radio, or microwave) manner. The computer readable storage medium may be any usable medium accessible by a
computer, or a data storage device, such as a server or a data center, integrating one or more usable media. The usable
medium may be a magnetic medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical medium
(for example, a DVD), a semiconductor medium (for example, a solid-state drive Solid State Disk (SSD)), or the like.
[0198] Accordingto the foregoing descriptions aboutimplementations, a person skilled in the art can clearly understand
that, for the purpose of ease and brevity of description, only division of the foregoing functional modules is used as an
example for description. In actual application, the foregoing functions can be allocated to different functional modules
forimplementation depending on requirements, thatis, an inner structure of an apparatus is divided into different functional
modules to perform all or some of the functions described above.

[0199] In the several embodiments provided in this application, it should be understood that the disclosed apparatus
and method may be implemented in other manners. For example, the described apparatus embodiments are merely
examples. For example, the module or unit division is merely logical function division and may be other division in actual
implementation. For example, a plurality of units or components may be combined or may be integrated into another
apparatus, or some features may be ignored or not be performed. In addition, the displayed or discussed mutual couplings
or direct couplings or communication connections may be implemented through some interfaces. The indirect couplings
or communication connections between the apparatuses or units may be implemented in electrical, mechanical, or other
forms.

[0200] The units described as separate parts may or may not be physically separate, and parts displayed as units
may be one or more physical units, may be located in one position, or may be distributed in a plurality of different
positions. Some or all of the units may be selected depending on actual requirements, to achieve the objectives of the
solutions of the embodiments.

[0201] In addition, functional units in the embodiments of this application may be integrated into one processing unit,
or each of the units may exist alone physically, or at least two units may be integrated into one unit. The integrated unit
may be implemented in a form of hardware, or may be implemented in a form of a software functional unit.

[0202] Whentheintegrated unitisimplemented in a form of a software functional unitand sold or used as an independent
product, the integrated unit may be stored in a readable storage medium. Based on such an understanding, the technical
solutions in the embodiments of this application essentially, or the part contributing to the prior art, or all or some of the
technical solutions may be implemented in a form of a software product. The software product is stored in a storage
medium, and includes amount of instructions for instructing a device (which may be a single-chip microcomputer, a chip,
or the like) or a processor (processor) to perform all or some of the steps of the methods described in the embodiments
of this application. The foregoing storage medium includes any medium that can store program code, such as a USB
flash drive, a removable hard disk, a read-only memory (Read-Only Memory, ROM), a random access memory (Random
Access Memory, RAM), a magnetic disk, or an optical disc.

[0203] The foregoing descriptions are merely specific implementations of this application, but are not intended to limit
the protection scope of this application. Any variation or replacement within the technical scope disclosed in this application
shall fall within the protection scope of this application. Therefore, the protection scope of this application shall be subject
to the protection scope of the claims.
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Claims

1. A power headroom transmission method, applied to a terminal device that supports use of a first waveform and a
second waveform for data transmission, wherein a type of the first waveform is different from that of the second
waveform, and the transmission method comprises:

determining, by the terminal device, first power headroom information and Ay, wherein the first power headroom
information is used to indicate power headroom of the terminal device when data is transmitted by using the
first waveform, A, is a difference between a first maximum power and a second maximum power, the first
maximum power is a maximum power of the terminal device when data is transmitted by using the first waveform,
the second maximum power is a maximum power of the terminal device when data is transmitted by using the
second waveform, and A,>0; and

sending, by the terminal device, the first power headroom information and A, to a network device.

2. The transmission method according to claim 1, wherein in case of an uplink channel of the terminal device is
transmitted without using the first waveform, the determining, by the terminal device, first power headroom information
specifically comprises:
if the uplink channel of the terminal device is transmitted by using the second waveform, calculating, by the terminal
device, the first power headroom information based on a scheduling parameter in case of the uplink channel of the
terminal device is transmitted by using the second waveform.

3. The transmission method according to claim 1 or 2, wherein if the first waveform supports spectrum shaping SS,
the transmission method further comprises:

sending, by the terminal device, first power difference information corresponding to the first waveform to the
network device, wherein a first power difference corresponding to the first waveform is a difference between a
maximum transmit power of the terminal device when the first waveform is modulated by using a first modulation
scheme to which the SS is added and a maximum transmit power of the terminal device when the first waveform
is modulated by using a second modulation scheme; or sending, by the terminal device, an additional power
corresponding to the first waveform to the network device, wherein the additional power corresponding to the
first waveform is a difference between a maximum transmit power of the terminal device when the first waveform
is modulated by using a first modulation scheme to which SS is added and a maximum transmit power of the
terminal device when the first waveform is modulated by using a first modulation scheme to which SS is not
added; or

if the second waveform supports spectrum shaping SS, the transmission method further comprises:

sending, by the terminal device, first power difference information corresponding to the second waveform to
the network device, wherein a first power difference corresponding to the second waveform is a difference
between a maximum transmit power of the terminal device when the second waveform is modulated by using
the first modulation scheme to which SS is added and a maximum transmit power of the terminal device when
the second waveform is modulated by using the second modulation scheme; or sending, by the terminal device,
an additional power corresponding to the second waveform to the network device, wherein the additional power
corresponding to the second waveform is a difference between a maximum transmit power of the terminal
device when the second waveform is modulated by using a first modulation scheme to which SS is added and
a maximum transmit power of the terminal device when the second waveform is modulated by using a first
modulation scheme to which SS is not added.

4. A power headroom transmission method, applied to a terminal device that supports use of a first waveform and a
second waveform for data transmission, wherein a type of the first waveform is different from that of the second
waveform, and the transmission method comprises:

determining, by the terminal device, first power headroom information and second power headroom information,
wherein the first power headroom information is used to indicate power headroom of the terminal device when
data is transmitted by using the first waveform, and the second power headroom information is used to indicate
power headroom of the terminal device when data is transmitted by using the second signal; and

sending, by the terminal device, the first power headroom information and the second power headroom infor-
mation to a network device.

5. Thetransmission method according to claim 4, wherein the sending, by the terminal device, the first power headroom
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information and the second power headroom information to a network device specifically comprises:

when a first preset report condition is satisfied, sending, by the terminal device, target power headroom infor-
mation to the network device, wherein the first preset report condition is that reporting of the target power
headroom informationis triggered when a first timer exceeds first preset duration, and the target power headroom
information is the first power headroom information or the second power headroom information; and when a
second preset report condition is satisfied, sending, by the terminal device, the first power headroom information
and the second power headroom information to the network device, wherein the second preset report condition
is that reporting of the first power headroom information and the second power headroom information is triggered
when a second timer exceeds second preset duration, and the second timer coexists with the first timer; or
when a third preset report condition is satisfied, sending, by the terminal device, target power headroom infor-
mation to the network device, wherein the third preset report condition is that reporting of the target power
headroom information is triggered when a change amount of a path loss relative to a path loss corresponding
to previous reporting of power headroom information is greater than or equal to a first preset threshold, and the
target power headroom information is the first power headroom information or the second power headroom
information; and when a fourth preset report condition is satisfied, sending, by the terminal device, the first
power headroom information and the second power headroom information to the network device, wherein the
fourth preset report condition is that reporting of the first power headroom information and the second power
headroom information is triggered when the change amount of the path loss relative to the path loss corre-
sponding to the previous reporting of power headroom information is greater than or equal to a second preset
threshold; or

when a fifth preset report condition is satisfied, sending, by the terminal device, target power headroom infor-
mation to the network device, wherein the fifth preset report condition is that reporting of the target power
headroom information is triggered when a quantity of to-be-stuffed bits of a transmission resource is greater
than or equal to a third preset threshold, and the target power headroom information is the first power headroom
information or the second power headroom information; and when a sixth preset report condition is satisfied,
sending, by the terminal device, the first power headroom information and the second power headroom infor-
mation to the network device, wherein the sixth preset report condition is that reporting of the first power headroom
information and the second power headroom information is triggered when the quantity of the to-be-stuffed bits
of the transmission resource is greater than or equal to a fourth preset threshold.

The transmission method according to claim 4, wherein the sending, by the terminal device, the first power headroom
information and the second power headroom information to a network device specifically comprises:

receiving configuration information sent by the network device, wherein the configuration information is used
to instruct to report the first power headroom information and the second power headroom information within
a preset time period; and

sending, by the terminal device, the first power headroom information and the second power headroom infor-
mation to the radio access network device within the preset time period based on the configuration information.

The transmission method according to any one of claims 4 to 6, wherein when an uplink channel of the terminal
device is transmitted without using the first waveform, the determining, by the terminal device, first power headroom
information specifically comprises:

if the uplink channel of the terminal device is transmitted by using the second waveform, calculating, by the terminal
device, the first power headroom information based on a scheduling parameter in case of the uplink channel of the
terminal device is transmitted by using the second waveform.

The transmission method according to any one of claims 4 to 7, wherein
if the first waveform supports spectrum shaping SS, the transmission method further comprises:

sending, by the terminal device, first power difference information corresponding to the first waveform to the
network device, wherein a first power difference corresponding to the first waveform is a difference between a
maximum transmit power of the terminal device when the first waveform is modulated by using a first modulation
scheme to which SS is added and a maximum transmit power of the terminal device when the first waveform
is modulated by using a second modulation scheme; or sending, by the terminal device, an additional power
corresponding to the first waveform to the network device, wherein the additional power corresponding to the
first waveform is a difference between a maximum transmit power of the terminal device when the first waveform
is modulated by using a first modulation scheme to which SS is added and a maximum transmit power of the
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terminal device when the first waveform is modulated by using a first modulation scheme to which SS is not
added; or

if the second waveform supports spectrum shaping SS, the transmission method further comprises:

sending, by the terminal device, first power difference information corresponding to the second waveform to
the network device, wherein a first power difference corresponding to the second waveform is a difference
between a maximum transmit power of the terminal device when the second waveform is modulated by using
the first modulation scheme to which SS is added and a maximum transmit power of the terminal device when
the second waveform is modulated by using the second modulation scheme; or sending, by the terminal device,
an additional power corresponding to the second waveform to the network device, wherein the additional power
corresponding to the second waveform is a difference between a maximum transmit power of the terminal
device when the second waveform is modulated by using a first modulation scheme to which SS is added and
a maximum transmit power of the terminal device when the second waveform is modulated by using a first
modulation scheme to which SS is not added.

9. A power headroom transmission method, comprising:

obtaining, by a network device, first power headroom information, Ay, and a second power difference, wherein
the first power headroom information is used to indicate power headroom of a terminal device when data is
transmitted by using a first waveform, Ay, is equal to a difference between a first maximum power and a second
maximum power, the first maximum power is a maximum power of the terminal device when data is transmitted
by using the first waveform, the second maximum power is a maximum power of the terminal device when data
is transmitted by using a second waveform, a type of the first waveform is different from that of the second
waveform, the second power difference is a difference between afirst configuration transmit power and a second
configuration transmit power, the first configuration transmit power is a power configured by the network device
for the terminal device when a physical uplink shared channel PUSCH is transmitted by using the first waveform,
and the second configuration transmit power is a power configured by the network device for the terminal device
when the PUSCH is transmitted by using the second waveform;

calculating, by the network device, second power headroom information based on the first power headroom
information, Ay, and the second power difference, wherein the second power headroom information is used to
indicate power headroom of the terminal device when data is transmitted by using the second waveform; and
performing, by the network device, scheduling on the terminal device based on the first power headroom infor-
mation and the second power headroom information.

10. The transmission method according to claim 9, wherein
the obtaining, by a network device, first power headroom information specifically comprises:

receiving, by the network device, the first power headroom information sent by the terminal device; and
the obtaining, by a network device, Ay, specifically comprises:
receiving, by the network device, Ay, sent by the terminal device, or obtaining, by the network device, preset A,.

11. The transmission method according to claim 9 or 10, wherein
if the first waveform supports spectrum shaping SS, the transmission method further comprises:

receiving, by the network device, first power difference information that is corresponding to the first waveform
and that is sent by the terminal device, wherein a first power difference corresponding to the first waveform is
a difference between a maximum transmit power of the terminal device when the first waveform is modulated
by using a first modulation scheme to which SS is added and a maximum transmit power of the terminal device
when the first waveform is modulated by using a second modulation scheme; or receiving, by the network
device, an additional power that is corresponding to the first waveform and that is sent by the terminal device,
wherein the additional power corresponding to the first waveform is a difference between a maximum transmit
power of the terminal device when the first waveform is modulated by using a first modulation scheme to which
SS is added and a maximum transmit power of the terminal device when the first waveform is modulated by
using a first modulation scheme to which SS is not added; and

the performing, by the network device, scheduling on the terminal device based on the first power headroom
information and the second power headroom information specifically comprises: performing, by the network
device, scheduling on the terminal device based on the first power headroom information, the second power
headroom information, and the first power difference information corresponding to the first waveform; or per-
forming, by the network device, scheduling on the terminal device based on the first power headroom information,
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the second power headroom information, and the additional power corresponding to the first waveform; or
if the second waveform supports spectrum shaping SS, the transmission method further comprises:

receiving, by the network device, first power difference information that is corresponding to the second
waveform and that is sent by the terminal device, wherein a first power difference corresponding to the
second waveform is a difference between a maximum transmit power of the terminal device when the
second waveform is modulated by using the first modulation scheme to which SS is added and a maximum
transmit power of the terminal device when the second waveform is modulated by using the second mod-
ulation scheme; or receiving, by the network device, an additional power that is corresponding to the second
waveform and that is sent by the terminal device, wherein the additional power corresponding to the second
waveform is a difference between a maximum transmit power of the terminal device when the second
waveform is modulated by using a first modulation scheme to which SS is added and a maximum transmit
power of the terminal device when the second waveform is modulated by using a first modulation scheme
to which SS is not added; and

the performing, by the network device, scheduling on the terminal device based on the first power headroom
information and the second power headroom information specifically comprises: performing, by the network
device, scheduling on the terminal device based on the first power headroom information, the second power
headroom information, and the first power difference information corresponding to the second waveform;
or performing, by the network device, scheduling on the terminal device based on the first power headroom
information, the second power headroom information, and the additional power corresponding to the second
waveform.

12. A power headroom transmission method, comprising:

receiving, by a network device, first power headroom information and second power headroom information that
are sent by a terminal device, wherein the first power headroom information is used to indicate power headroom
of the terminal device when data is transmitted by using a first waveform, and the second power headroom
information is used to indicate power headroom of the terminal device when data is transmitted by using a
second waveform; and

performing, by the network device, scheduling on the terminal device based on the first power headroom infor-
mation and the second power headroom information.

13. The transmission method according to claim 12, wherein before the receiving, by a network device, first power
headroom information and second power headroom information that are sent by a terminal device, the transmission
method further comprises:
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determining, by the network device, configuration information, wherein the configuration information is used to
instruct the terminal device to report the first power headroom information and the second power headroom
information within a preset time period; and

sending, by the network device, the configuration information to the terminal device; and

the receiving, by a network device, first power headroom information and second power headroom information
that are sent by a terminal device specifically comprises:

receiving, within the preset time period, the first power headroom information and the second power headroom
information that are sent by the terminal device.

14. The transmission method according to claim 12 or 13, wherein if the first waveform supports spectrum shaping SS,
the transmission method further comprises:

receiving, by the network device, first power difference information that is corresponding to the first waveform
and that is sent by the terminal device, wherein a first power difference corresponding to the first waveform is
a difference between a maximum transmit power of the terminal device when the first waveform is modulated
by using a first modulation scheme to which SS is added and a maximum transmit power of the terminal device
when the first waveform is modulated by using a second modulation scheme; or receiving, by the network
device, an additional power that is corresponding to the first waveform and that is sent by the terminal device,
wherein the additional power corresponding to the first waveform is a difference between a maximum transmit
power of the terminal device when the first waveform is modulated by using a first modulation scheme to which
SS is added and a maximum transmit power of the terminal device when the first waveform is modulated by
using a first modulation scheme to which SS is not added; and

27



10

15

20

25

30

35

40

45

50

55

15.

16.

17.

EP 3 637 879 A1

the performing, by the network device, scheduling on the terminal device based on the first power headroom
information and the second power headroom information specifically comprises: performing, by the network
device, scheduling on the terminal device based on the first power headroom information, the second power
headroom information, and the first power difference information corresponding to the first waveform; or per-
forming, by the network device, scheduling on the terminal device based on the first power headroom information,
the second power headroom information, and the additional power corresponding to the first waveform; or

if the second waveform supports spectrum shaping SS, the transmission method further comprises:

receiving, by the network device, first power difference information that is corresponding to the second
waveform and that is sent by the terminal device, wherein a first power difference corresponding to the
second waveform is a difference between a maximum transmit power of the terminal device when the
second waveform is modulated by using the first modulation scheme to which SS is added and a maximum
transmit power of the terminal device when the second waveform is modulated by using the second mod-
ulation scheme; or receiving, by the network device, an additional power that is corresponding to the second
waveform and that is sent by the terminal device, wherein the additional power corresponding to the second
waveform is a difference between a maximum transmit power of the terminal device when the second
waveform is modulated by using a first modulation scheme to which SS is added and a maximum transmit
power of the terminal device when the second waveform is modulated by using a first modulation scheme
to which SS is not added; and

the performing, by the network device, scheduling on the terminal device based on the first power headroom
information and the second power headroom information specifically comprises: performing, by the network
device, scheduling on the terminal device based on the first power headroom information, the second power
headroom information, and the first power difference information corresponding to the second waveform;
or performing, by the network device, scheduling on the terminal device based on the first power headroom
information, the second power headroom information, and the additional power corresponding to the second
waveform.

A terminal device, wherein the terminal device supports use of a first waveform and a second waveform for data
transmission, a type of the first waveform is different from that of the second waveform, and the terminal device
comprises a processing unit and a sending unit;

the processing unit is configured to determine first power headroom information and Ay, wherein the first power
headroom information is used to indicate power headroom of the terminal device when data is transmitted by using
the first waveform, Ay, is a difference between a first maximum power and a second maximum power, the first
maximum power is a maximum power of the terminal device when data is transmitted by using the first waveform,
and the second maximum power is a maximum power of the terminal device when data is transmitted by using the
second waveform; and

the sending unit is configured to send, to a network device, the first power headroom information and Ay, that are
determined by the processing unit.

The terminal device according to claim 15, wherein when an uplink channel of the terminal device is transmitted
without using the first waveform, the processing unit is specifically configured to: if the uplink channel of the terminal
device is transmitted by using the second waveform, calculate the first power headroom information based on a
scheduling parameter in case of the uplink channel of the terminal device is transmitted by using the second waveform.

The terminal device according to claim 15 or 16, wherein

if the first waveform supports spectrum shaping SS, the sending unit is further configured to: send first power
difference information corresponding to the first waveform to the network device, wherein a first power difference
corresponding to the first waveform is a difference between a maximum transmit power of the terminal device when
the first waveform is modulated by using a first modulation scheme to which SS is added and a maximum transmit
power of the terminal device when the first waveform is modulated by using a second modulation scheme; or send
an additional power corresponding to the first waveform to the network device, wherein the additional power corre-
sponding to the first waveform is a difference between a maximum transmit power of the terminal device when the
first waveform is modulated by using a first modulation scheme to which SS is added and a maximum transmit
power of the terminal device when the first waveform is modulated by using a first modulation scheme to which SS
is not added; or

if the second waveform supports spectrum shaping SS, the sending unit is further configured to: send first power
difference information corresponding to the second waveform to the network device, wherein a first power difference
corresponding to the second waveform is a difference between a maximum transmit power of the terminal device

28



10

15

20

25

30

35

40

45

50

55

18.

19.

20.

21.

EP 3 637 879 A1

when the second waveform is modulated by using the first modulation scheme to which SS is added and a maximum
transmit power of the terminal device when the second waveform is modulated by using the second modulation
scheme; or send an additional power corresponding to the second waveform to the network device, wherein the
additional power corresponding to the second waveform is a difference between a maximum transmit power of the
terminal device when the second waveform is modulated by using a first modulation scheme to which SS is added
and a maximum transmit power of the terminal device when the second waveform is modulated by using a first
modulation scheme to which SS is not added.

A terminal device, wherein the terminal device supports use of a first waveform and a second waveform for data
transmission, a type of the first waveform is different from that of the second waveform, and the terminal device
comprises a processing unit and a sending unit;

the processing unit is configured to determine first power headroom information and second power headroom
information, wherein the first power headroom information is used to indicate power headroom of the terminal device
when data is transmitted by using the first waveform, and the second power headroom information is used to indicate
power headroom of the terminal device when data is transmitted by using the second signal; and

the sending unit is configured to send, to a network device, the first power headroom information and the second
power headroom information that are determined by the processing unit.

The terminal device according to claim 18, wherein the sending unit is specifically configured to:

when a first preset report condition is satisfied, send target power headroom information to the network device,
wherein the first preset report condition is that reporting of the target power headroom information is triggered
when a first timer exceeds first preset duration, and the target power headroom information is the first power
headroom information or the second power headroom information; and when a second preset report condition
is satisfied, send the first power headroom information and the second power headroom information to the
network device, wherein the second preset report condition is that reporting of the first power headroom infor-
mation and the second power headroom information is triggered when a second timer exceeds second preset
duration, and the second timer coexists with the first timer; or

when a third preset report condition is satisfied, send target power headroom information to the network device,
wherein the third preset report condition is that reporting of the target power headroom information is triggered
when a change amount of a path loss relative to a path loss corresponding to previous reporting of power
headroom information is greater than or equal to a first preset threshold, and the target power headroom
information is the first power headroom information or the second power headroom information; and when a
fourth preset report condition is satisfied, send the first power headroom information and the second power
headroom information to the network device, wherein the fourth preset report condition is that reporting of the
first power headroom information and the second power headroom information is triggered when the change
amount of the path loss relative to the path loss corresponding to the previous reporting of power headroom
information is greater than or equal to a second preset threshold; or

when a fifth preset report condition is satisfied, send target power headroom information to the network device,
wherein the fifth preset report condition is that reporting of the target power headroom information is triggered
when a quantity of to-be-stuffed bits of a transmission resource is greater than or equal to a third preset threshold,
and the target power headroom information is the first power headroom information or the second power head-
room information; and when a sixth preset report condition is satisfied, send the first power headroom information
and the second power headroom information to the network device, wherein the sixth preset report condition
is that reporting of the first power headroom information and the second power headroom information is triggered
when the quantity of the to-be-stuffed bits of the transmission resource is greater than or equal to a fourth preset
threshold.

The terminal device according to claim 18, wherein the terminal device further comprises a receiving unit, wherein
the receiving unit is configured to receive configuration information sent by the network device, wherein the config-
uration information is used to instruct to report the first power headroom information and the second power headroom
information within a preset time period; and

the sending unit is specifically configured to send the first power headroom information and the second power
headroom information to the radio access network device within the preset time period based on the configuration
information received by the receiving unit.

The terminal device according to any one of claims 18 to 20, wherein when an uplink channel of the terminal device
is transmitted without using the first waveform, the processing unit is specifically configured to: if the uplink channel
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of the terminal device is transmitted by using the second waveform, calculate the first power headroom information
based on a scheduling parameter in case of the uplink channel of the terminal device is transmitted by using the
second waveform.

The terminal device according to any one of claims 18 to 21, wherein

if the first waveform supports spectrum shaping SS, the sending unit is further configured to: send first power
difference information corresponding to the first waveform to the network device, wherein a first power difference
corresponding to the first waveform is a difference between a maximum transmit power of the terminal device when
the first waveform is modulated by using a first modulation scheme to which SS is added and a maximum transmit
power of the terminal device when the first waveform is modulated by using a second modulation scheme; or send
an additional power corresponding to the first waveform to the network device, wherein the additional power corre-
sponding to the first waveform is a difference between a maximum transmit power of the terminal device when the
first waveform is modulated by using a first modulation scheme to which SS is added and a maximum transmit
power of the terminal device when the first waveform is modulated by using a first modulation scheme to which SS
is not added; or

if the second waveform supports spectrum shaping SS, the sending unit is further configured to: send first power
difference information corresponding to the second waveform to the network device, wherein a first power difference
corresponding to the second waveform is a difference between a maximum transmit power of the terminal device
when the second waveform is modulated by using the first modulation scheme to which SS is added and a maximum
transmit power of the terminal device when the second waveform is modulated by using the second modulation
scheme; or send an additional power corresponding to the second waveform to the network device, wherein the
additional power corresponding to the second waveform is a difference between a maximum transmit power of the
terminal device when the second waveform is modulated by using a first modulation scheme to which SS is added
and a maximum transmit power of the terminal device when the second waveform is modulated by using a first
modulation scheme to which SS is not added.

A network device, wherein the network device comprises an obtaining unit and a processing unit, wherein

the obtaining unit is configured to obtain first power headroom information, Ay, and a second power difference,
wherein the first power headroom information is used to indicate power headroom of a terminal device when data
is transmitted by using a first waveform, Ay, is equal to a difference between a first maximum power and a second
maximum power, the first maximum power is a maximum power of the terminal device when data is transmitted by
using the first waveform, the second maximum power is a maximum power of the terminal device when data is
transmitted by using a second waveform, a type of the first waveform is different from that of the second waveform,
the second power difference is a difference between a first configuration transmit power and a second configuration
transmit power, the first configuration transmit power is a power configured by the network device for the terminal
device when a physical uplink shared channel PUSCH is transmitted by using the first waveform, and the second
configuration transmit power is a power configured by the network device for the terminal device when the PUSCH
is transmitted by using the second waveform; and

the processing unitis configured to calculate second power headroom information based on the first power headroom
information, Ay, and the second power difference that are obtained by the obtaining unit, wherein the second power
headroom information is used to indicate power headroom of the terminal device when data is transmitted by using
the second waveform; and is configured to perform scheduling on the terminal device based on the first power
headroom information and the second power headroom information.

The network device according to claim 23, wherein

the obtaining unit is specifically configured to receive the first power headroom information sent by the terminal
device; and

the obtaining unit is specifically configured to: receive A, sent by the terminal device, or obtain preset A.

The network device according to claim 23 or 24, wherein

if the first waveform supports spectrum shaping SS, the obtaining unit is further configured to: receive first power
difference information that is corresponding to the first waveform and that is sent by the terminal device, wherein a
first power difference corresponding to the first waveform is a difference between a maximum transmit power of the
terminal device when the first waveform is modulated by using a first modulation scheme to which SS is added and
amaximum transmit power of the terminal device when the first waveform is modulated by using a second modulation
scheme; or receive an additional power that is corresponding to the first waveform and that is sent by the terminal
device, wherein the additional power corresponding to the first waveformis a difference between a maximum transmit
power of the terminal device when the first waveform is modulated by using a first modulation scheme to which SS
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is added and a maximum transmit power of the terminal device when the first waveform is modulated by using a
first modulation scheme to which SS is not added; and

if the first waveform supports SS, the processing unit is specifically configured to: perform scheduling on the terminal
device based on the first power headroom information, the second power headroom information, and the first power
difference information corresponding to the first waveform; or perform scheduling on the terminal device based on
the first power headroom information, the second power headroom information, and the additional power corre-
sponding to the first waveform; or

if the second waveform supports spectrum shaping SS, the obtaining unit is further configured to: receive first power
difference information that is corresponding to the second waveform and that is sent by the terminal device, wherein
a first power difference corresponding to the second waveform is a difference between a maximum transmit power
of the terminal device when the second waveform is modulated by using the first modulation scheme to which SS
is added and a maximum transmit power of the terminal device when the second waveform is modulated by using
the second modulation scheme; or receive an additional power that is corresponding to the second waveform and
thatis sent by the terminal device, wherein the additional power corresponding to the second waveform is a difference
between a maximum transmit power of the terminal device when the second waveform is modulated by using a first
modulation scheme to which SS is added and a maximum transmit power of the terminal device when the second
waveform is modulated by using a first modulation scheme to which SS is not added; and

if the second waveform supports SS, the processing unit is specifically configured to: perform scheduling on the
terminal device based on the first power headroom information, the second power headroom information, and the
first power difference information corresponding to the second waveform; or perform scheduling on the terminal
device based on the first power headroom information, the second power headroom information, and the additional
power corresponding to the second waveform.

A network device, wherein the network device comprises a receiving unit and a processing unit, wherein

the receiving unit is configured to receive first power headroom information and second power headroom information
that are sent by a terminal device, wherein the first power headroom information is used to indicate power headroom
ofthe terminal device when data is transmitted by using a first waveform, and the second power headroom information
is used to indicate power headroom of the terminal device when data is transmitted by using a second waveform; and
the processing unit is configured to perform scheduling on the terminal device based on the first power headroom
information and the second power headroom information that are received by the receiving unit.

The network device according to claim 26, wherein

the processing unit is further configured to: before the receiving unit receives the first power headroom information
and the second power headroom information that are sent by the terminal device, determine configuration information,
wherein the configuration information is used to instruct the terminal device to report the first power headroom
information and the second power headroom information within a preset time period;

the network device further comprises a sending unit, wherein the sending unit is configured to send, to the terminal
device, the configuration information determined by the processing unit; and

the receiving unit is specifically configured to receive, within the preset time period, the first power headroom infor-
mation and the second power headroom information that are sent by the terminal device.

The network device according to claim 26 or 27, wherein

if the first waveform supports spectrum shaping SS, the receiving unit is further configured to: receive first power
difference information that is corresponding to the first waveform and that is sent by the terminal device, wherein a
first power difference corresponding to the first waveform is a difference between a maximum transmit power of the
terminal device when the first waveform is modulated by using a first modulation scheme to which SS is added and
amaximum transmit power of the terminal device when the first waveform is modulated by using a second modulation
scheme; or receive an additional power that is corresponding to the first waveform and that is sent by the terminal
device, wherein the additional power corresponding to the first waveform is a difference between a maximum transmit
power of the terminal device when the first waveform is modulated by using a first modulation scheme to which SS
is added and a maximum transmit power of the terminal device when the first waveform is modulated by using a
first modulation scheme to which SS is not added; and

if the first waveform supports SS, the processing unit is specifically configured to: perform scheduling on the terminal
device based on the first power headroom information, the second power headroom information, and the first power
difference information corresponding to the first waveform; or perform scheduling on the terminal device based on
the first power headroom information, the second power headroom information, and the additional power corre-
sponding to the first waveform; or

if the second waveform supports spectrum shaping SS, the receiving unit is further configured to: receive first power
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difference information that is corresponding to the second waveform and that is sent by the terminal device, wherein
a first power difference corresponding to the second waveform is a difference between a maximum transmit power
of the terminal device when the second waveform is modulated by using the first modulation scheme to which SS
is added and a maximum transmit power of the terminal device when the second waveform is modulated by using
the second modulation scheme; or receive an additional power that is corresponding to the second waveform and
thatis sent by the terminal device, wherein the additional power corresponding to the second waveform is a difference
between a maximum transmit power of the terminal device when the second waveform is modulated by using a first
modulation scheme to which SS is added and a maximum transmit power of the terminal device when the second
waveform is modulated by using a first modulation scheme to which SS is not added; and

if the second waveform supports SS, the processing unit is specifically configured to: perform scheduling on the
terminal device based on the first power headroom information, the second power headroom information, and the
first power difference information corresponding to the second waveform; or perform scheduling on the terminal
device based on the first power headroom information, the second power headroom information, and the additional
power corresponding to the second waveform.

A device, wherein the device comprises a memory and a processor, the memory stores code and data, the memory
is connected to the processor through a bus, or may be integrated with the processor, and the processor runs the
code in the memory, so that the device performs the data transmission method according to any one of claims 1 to
8, or performs the data transmission method according to any one of claims 9 to 14.

A readable storage medium, wherein the readable storage medium stores an instruction, and when the readable

storage medium is run on a device, the device is enabled to perform the data transmission method according to any
one of claims 1 to 8, or perform the data transmission method according to any one of claims 9 to 14.
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